
^^i^all j t5 jâil -J^"^ A au nj^al 





j-a (jyic L_j3l i JlaHaj J al e —~ ■**< " <j-Laj -^W^! J- 3 *"- 1 ^ ' . 1 1 Cr* - ^ O-^ 3 ^' 2_sLS (jjJ (j-a c JijJljjiJI 

■ Lmllua 4_ajLSlil JjJlÎI >-àl ir-il tjisû «LUI 
ÔjJlSHJLI 4_jJjjJI <_jjL*-1ÎI £_a j ***'"' Sh'W^ii *J ^ ~" ^-ALlII Jdi-^J f - q ■ 1 4_/aL*JI ûjl^VI Cilajà- Ju2 J 
d"l iAia>j 4 'ai I ^— . t jJj^aJI Jjjj-u '"il Atall a 'I i ÂjjJlv 4_La-le. (_i-l!L-uÎ Jj^J ' Si-^^ 1 -^' 

aj_j£=jJI (JÏLa-i 4_dla jJI 4 j i ^ 1, 1 j_uL*J.I ^IJlcI ^jij-ûiA 'Â- ù j La >■ ? I ojui cJÎixj Ju2j i d~l ,IU" a (jt JQJ 

l^j-îl (jy JLa-*JI jjâljJI £-a 4_ujJl*JI ÂjJjJI J^àljlu tl^-L^o ^'i ^ I, I (_ijjJl1!Ij (j^-à-îl ^-lLClU <LaL*JI iim nji.1 j (J-a-*JI 
>l (jyJJjJiJ ^-al_jp_iJ 4 I aI ^— ." * aj La Ij ÂjL^-LÎI ^_ ^jLsJLÎI ^Jl& ^^ieliJ t (_J_a.JtJ1 (_£3-<-" cliLtiLalLa 4_tisj_àj 

.4_jjjjLj<V| d"l jltaj a jj^^- ' â— 4_LiL2l j 'Ij ' (_)-*-*-!' Ss jLa i ' gallll 

|j^J 4_aj^L!l dlljL^JLI (- 'I 1 uTL^sl 4 jAj^-. jJjLjIu Âji^p- dlLcjjisj-a 4_tcl_Lx^aJI 
^ Jxib Â^ijjjJIÎI 4_u2^JI ijj-ii tiLjJ dnj j-xia3 £_&Lit1 jj^jj ^j a -^i"iî 4^jL»JI ûjIjiVIj 

( JljlSjlIÎI (j-a ji->o cla lu-la <_jjJLjiLj ( 4_aj^iJI Âjjjj-xiaJI (JliljL^JLI (J-u^aG ^_ j-^IuLus 1 -"^ p g 1 (jî (_j^>-J 

.diljL^JLI ^jui (— )L ull^al 4_jLa-C Ct^' (JL^a-<iVlj d)l LuiaUll j 4^LCli-uVLj 



JLÎI 4_a_La_)Vl j ûj^jvVl (j^a JljJlslÎI L-kjLLaj ^-«J i_£Ûl!I j_A^>JI (JT ji 2j_t-aL»JLI LuLjjs. ^_ '"'I jl* ^1 
4_a_La_)ï ^^yji Lg-cl J-iî JLIùj '"iVI - ^>"VI 4_a_La_)Là <JljVL>iil ( à lH àe a ^_ LlLa-g â—^ l_LÎjl_La â— ^ L^ajL3eIu-uJ 
4_tâljJ,l 4_aJàjï (j-a JljJulJI liLîi i âl > àaj 4_jjj^lL!=xJI ûj^jvï ^^yji Lgjl are I aj <_jj-<-uL><JI <sj_$jvïj 4_jjj^L^xJI 

(J-«-*-îl j L$jLjl-!=i_al (j-a i il qj i uVI (jyic (J-a-»-!l (j-a JuV (jL^J cjuus\jlX\ ûLl>JI ^_ (JL)Lùj^l^s^?l 4_La-&V IjJà-ij 
jjfc tiiJi J-L.L..U 2_ JlaVl ,jjij_LaJI Â-àJlse-tl L^jVLsta 'â- CjljLgJ.1 (— )l .-"^-1 j t L^ajLit-a <^U.lq.uI JLc 

.JL>J,I I JLA iâ_ (jj imÎI ^LlLvI (jyJG JLÎI ÂjjjjJIÎI j 4_udL*JI ^,"^—11 j| JlcL Lfiîjj <_iLlAÎI l_<jjJi3j fdL*J 

Lt.U-4 ^jy-A 

^J^J 4_jjjï 4_uii». (jy^â (jjiL-uVl ^JlS3 4_ui>JI (jVj (j^J^-*JJ L^LûJ-lLsJ (jiaJtJJ 4_lç3jJI '"'I ■ l^?l 

, La i u-i a ^ I <* J^"— 1 '"^ (j *^ (j Le LiU j £^a V Jlj j J < **JJ La-lll 

p là lll j I Jljj (j^â ^jJiILa 1 '"^ L^jLj^Àita ^JlSj 4_txJLxLLa 4_j_ujJlj û Jl>-j j ^JlvI ^j-a 4_uJij>JI ■**'" 

2 ; aU:tl CjLI^JIj (AND,OR,NOT) ^L^Vl s : aU;tl cjLI^JI Jl ^^^ucïjJI jlj^sVlj Âj^j^I 

^_)LjJ| I /jl - ^>*^ è_ ^ La »" çtû i 4 I al ^— ■"t I jjljjjl Â-lLSjj (^LiiiJI (— )L-uj>JIj ljjj-a 4_l<jjLjiV| (j-a 4 SU 1 I ^jJ^Vl 

L ^2ialll j^ljjJI daj^oaj 

Jl 4_ L a-3jJ I ûjLi^U diVj^ii,! p-^-aj L$3tP" j-tisj-a Iâ_ L^j ^LSil ^ ^j" m pj <— i^La^i. u . t l j di I ^ I Jlsl! I j 

.L^cl J-iîj ûj-^sl jJL çcJL>oj (j i «Jl j ÂjijJàLuJI 

'~'l » t^l j .^JlJlSJI ^^LJLI (_p3Jtj I « n j*^ lil 4_l<_i^3 2^La ^ . . V 4_lc^jJI <jijLjj^iii=xJVl q\ <Jj-Sj ^jî -Sj-ij 

^Jui Laj i JtJI 4jijIjJI ^L^JLI <■_ >_<_i-a-> j-û-a J-a 4_lc^jJ I 

(Jjl^o ^jïj Ij-jP' 4 Mf?-»JI ^Jui ^1 JlcI 'è— p i nî (j-a (J^3 (_£j^>«J (jï (_^>-J j-c Jl <^>- JJ-i LijLà LaLli-j 

j_»jjtA ^.ta-i-u <ûl Çi^j ^— i 11 <L^jv 4 i ^«11 LULcuï 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




4_0 JuèJI p fc> )' 



Jiic LtJt-tjia j-aVl I Jui £çJI t diL<3 ^SJLI J «Jli^LaL^xil j ' " ' Ij i ^— 1 1 1 j RC <— iljl -i (_£-a 'pj^ <j-a <JL*-a 

' la lù! ^— i (j-a is-ijl j-îl <— i Lxia_i_L! I (JÏLo t I gIiA.ij.Laj «Utla £H ^ (JS-jJI ûjLil I ^j*^ '"' |_£jj>-Ï diVL>- tiJLjji ^jî 

(JÏLa .^yJ^I (.^ 1 1 nL>JI ^jjLLa 4^v^jJ ^LlLLa (jjc ûj^Lx^aJI <— 1 1 j V> * 1 1 tliljL». t 
jLl^aîj <_Hj 1 Jj>~\ j ,j-<5 ^ j j i a ' " ' Lj La « a £_a (J^jLsljj <_jJ-ÎI <J1jIjI JlÎI (jy-Aj )4_l<^jJI di Ljjj^lL!=xJ V I ^ I Jl^cTli-u I 

Logic states îu2kiilûVL*îl 

jl_IL><j I ' '<*-— > lj J <^Atl ^Lj-iùVl ( _ 3 jJLjv lA-J 1 (J SILb j_îl jjjjijIjUJI (JÏLa t 4_Laj>J ^\ ê— '<*-— i i ^ 

.(JIjIjLlIJI (j^i (J-ujJj Jij4^>JI (j-C t±oJu>JI û^Lc 

I g Le j j jj-GJL^JI Cy^\— * o- 0 ^-ÎLj** J --— ' j jLjUJI jï j_^>JI (j-a . ^> a; ^ ^jLiîLv 4_ui£jJI ûjLi^U jl>. 

. Jl^>JI (j-a 4_u.<.a ^Aji 
LoglC 1 Jjia-La JÏUj ctJLc Jl£>- 1 " j Lg-Lc j^u J jVl 5JUJI 

Logic 0 Jkla Jlc^ ^ÀÂitLs 
(j La ' 1 1 (j-a ^jLcjj Jljv I a-=3 Bit CtJ 4_tlc j I Laj Lc^_La J (_j S La '< 1 1 (^LuJL 0 j 1 (jyic- 3^JL3 

: La-& (^LiiiJI 

Positive Logic "+ve " c^jii jkixi : Vjî 

LoglC 1 J-ÏUj (j-ÎLsJI Jl^>JI 0_$^=> ij\ " 0 " {jjs Ljvj-a 4_jjUoI j"i^iÎ Jl^>o " 1 " tjfC j-iju «Uâj 

Logic 0 Jïuj ^ÀÀitiii jl^ji j 



- S - 




+5V 
OV 



"A" 



-> "0' 



: O) JUa 



(Y) Jlla 



+5V 
-5V 



'0' 



+5V 
OV 



(V) Jllo 



+5V 








OV 
-5V 


. "0" 







Négative Logic "-ve " eJUai! jkui : Lùtë 

: O) JH* 



+5V 
-5V 



"0" 



(Y) JliLo 



+5V 

OV 
-5V 













Il 1 II 







(Y) Jllo 



- Y - 



: Jli. 



inp. J^jdl 



OUt jrjJJI 




1 




ViH min = 2 V 
VoL max = 0.4 



Vil max = 0.8 
VoH min = 2.4 



ViL max = "0" l> ^à^\ J^jJI ^ok+ti i^iJ! 



ViH min = "1" ^Uii J^jji ^jJl^JI ^2Ji 



VoL max = "0" 0 ^^x\ ^jJJl ^ot^ti i^2J! 



VoH min = "1" ^uji ^pji ^jJl^ji ^2Ji 



Décimal System gjàJifdûill - \ 

£A 'à. jj^—- j 8 ç<^j-!l oLà 238 jjl»JI LuJl! jL=3 liî }H«-à .Âj^AsJI 4_L^LàJI 4_j_<-aiîL <jL>JI 

. 238 ^j-.!.^! ^jLlîi jj^/ 0 * 8+30+200 l*Ll*-«jv 



19.85 10 - 3476 10 «U-lôI j^o <<u2} LLlLs ^j-^iaJI j>Jul!1 JJbv : ï JLla 



3476, 



3000 + 400 + 70 + 6 



19.85 10 =1*10' +9*10° + 8 * 10 1 + 5 * 10 2 
= 10 + 9 + 0.8 + 0.05 

Binary System ^Luîl j»L&UI - Y 

4jL». (J-=> (jr^ 1 3 ^ Wj? ' ^ -SJL«J! p I La.il I I Jui (J^LjiÎj ( 0, 1 ) i La (ji>^J O"* 3 Ct^^ - ^ LaJLlI (j^=ilu 

Ij) jkL^là 10011 ^UiJI ^juJI LbjJjL^ li^-O- \)JjJL>Jb 



2 4 


2 3 


2 2 


2 1 


2° 


2 \ ,^»| 1 


2" 1 


2" 2 


2" 3 




16 


8 


4 


2 


1 


0.5 


0.25 


0.125 

























^LzlJI ^LLalîL 4_^LiJ1 (jljjVI ( ^ - OJjJi*. 



- i - 



S^j-i^ ^ J\ 10011 2 ^LàJI ^JlaJI (J^jv : S Jll» 



2 4 


2 3 


2 2 


2 1 


2° 




16 


8 


4 


2 


1 




1 


0 


0 


1 


1 





1001 1 2 =1*16 + 0*8 + 0*4 + 1*2 + 1*1 
= 16 + 2 + 1 



19 10 ^j-^lJI .sjlaII ^L£=a 10011 2 ^LÛJ! jjulJI Cj'4 
S^j-^ jjui Jl 101110 2 ^LZJI ^JlaJI (J^>. : Y Jlla 



2 5 


2 4 


2 3 


2 2 


2 1 


2° 




32 


16 


8 


4 


2 


1 


JsJlsJI 


1 


0 


1 


1 


1 


0 





101 110 2 =1*32 + 0*16 + 1*8 + 1*4 + 1*2 + 0*1 
= 32 + 8 + 4 + 2 



46 10 (j^A*!! jjulJI ^L^=lj 101110 2 ^LÛJ! jjulJI jj| 
S^j^i Jl 1110.101 2 ^LZJI jjlaJI : 1 Jllo 



2 3 


2 2 


2 1 


2° 




2" 1 


2" 2 


2" 3 




8 


4 


2 


1 




0.5 


0.25 


0.125 


.SJlslÎI 


1 


1 


1 


0 




1 


0 


1 





1110.101 2 =1*8 + 1*4 + 1*2 + 0*1 + 1*0.5 + 0*0.25 + 1*0.125 
= 8 + 4 + 2 + 0.5 + 0.125 



19 10 i^j-^aJI ^JlaJI ^L^a 10011 2 ^LZJI jjulJI jil 



t^yL Lc== oJcv ^^jlc J-aL*J Lc^la (J^ 3 



^LÛJ! f Uàill J| (X>-à*]| f Lt^l (> cb^l 



.(^1 JjJLj 2 p I là ' 1 1 ( j^L-uï ( _ylc 4_a_iji2JI ^JlscIL-uj LuLà ^_LJe caJI _SJl*JLÎ c_<-<-iil!lj _ \ 

S^Lo jiJlêl 87 10 L 5j-.ra.<JI j>Jl*J1 J_^ _ S Jlla 

87-2 = 43 «M .ij^aj 

43 - 2 = 21 



21-5-2 = 10 
10-5-2 = 5 
5-2 = 2 
2 -2 = 1 
1 -2 =0 



87 10 =1010111 2 



10 10 111 
S^Lo jiJlc 5.625 10 ^j-^iaJI jiJulÎI J$^ - Y Jllo 

5-2 = 2 " 



2 -2 = 1 
1 -2 =0 



0.625 * 2 = 1.25 



0.25 * 2=0.50 



0.5*"* 2 =1.00 



1 0 1 

i î î 



5.625 10 =101.101 2 



~HUjii\filâii\ ^iÙHuueH ÛLÙij^JVl 




Hexadécimal System >£ê ^ijuji ^LliiJi - r 

11 ^juJ! ^ B ^j^ji j 10 ^juJ! ^ A <J*j^\j^u<±^ ( 0 ~ 9,A,B,C,D,E,F ) jj^Ji 

F j 14 jjl»JI E <-àj^»J1 j 13 ^Jl»JI ^ D <-àj^»J1 j 12 .sjulÎI C <-àj^»J1 j 



0- Y ) Jjj^JI ^_ L^= 15 ^julJI^ 







> LJJ C / — <-Ul JwLU 


tC y mi r 






0 


0000 


0 


1 6 


1 0000 


1 0 


1 

1 


0001 


1 

1 


1 7 


1 0001 


1 1 

1 1 




0010 




1 8 


1 001 0 


1 1 

1 


3 


0011 


3 


19 


10011 


13 


4 


0100 


4 


20 


10100 


14 


5 


0101 


5 


21 


10101 


15 


6 


0110 


6 


22 


10110 


16 


7 


0111 


7 


23 


10111 


17 


8 


1000 


8 


24 


11000 


18 


9 


1001 


9 


25 


11001 


19 


10 


1010 


A 


26 


11010 


1A 


11 


1011 


B 


27 


11011 


1B 


12 


1100 


C 


28 


11100 


1C 


13 


1101 


D 


29 


11101 


1D 


14 


1110 


E 


30 


11110 


1E 


15 


1111 


F 


31 


11111 


1F 



0 - Y ) JjJcv 



. v . 



16 3 


16 2 


16 1 


16° 




16 1 


16 2 




4096 


256 


16 


1 




0.0625 


0.00390 


J>Jl*J1 



















16 2 


16 1 


16° 




256 


16 


1 


JsJlsJI 


2 


B 


6 





256 ir =2*256 + 11*16 + 6*1 



'16 



512 + 176 + 6 

694 ,„ 



694 10 ^j-AaJI jjlaJI ^aU=ij 256 16 j u,c Cr uj\s^J\ jjulÎI jjsl 



16 2 


16 1 


16° 




16 1 




256 


16 


1 


0.0625 


.SJlslÎI 


A 


3 


F 




C 





A3F.C 16 = 10 * 256 + 3 * 16 + 15 * 1 + 12 * 0.0625 
= 2560 + 48 + 15 + 0.75 
= 2623.75 10 

2623. 75 10 ^JlaJI 

- A - 



256, 



C3 -<- U l Ju-aJI JJUtJI <jjl 



.^IjUL 16 fllâiJI ^L^î^ 



45-16 = 2 
2 -16 =0 



^ 13 
c^' 2 



45 10 = 2D 16 



▼ ▼ 

2 D 



250 - 16 = 16 
2 -16 =0 



0.25 * 16 = 4.00 



(^Ijl^u jiJlc 250.25 10 ^j-^iaJI j>Jl*J1 J_p* _ ^ JUa 



<JM 10 
^ 15 



▼ Y 

F A 



0.00 * 2=0.00 



250.25 10 =FA4 16 



. h . 




^yjLuJI JJ j u±c (ju-u\ jl mil ^UàôJI jjjj^n!! 

0 16 = 0000 2 ••• F 16 =llll 2 ) (jy jLi!tll S JlaJI j a cTjLjI ^Jjî jj^— " j ^ . ..I i . ..Il 

.J^Lil!! J>Jl*JI jj^— i-jjLjlîl diLjL>JI icj^jjta tilîji Juu 

S^LàJI 4^L£=l*JI A39 16 j^i^Ij^oJI ^julJI - ï Jlls 





A 


3 


9 


1010 


0011 


1001 


A39 16 = 


101000111001 2 



S^LàJI 4^L=x^ Jl 41D.FE h 





4 


7 


D 


F 


E 




0100 


0111 


1101 


1111 


1110 


.-. 47 D.FE l6 = 


010001111101. 11111110 2 



j Mir ^yXjul J, igtl ^1 ttl Jl ^Uilll (Jjj^eill 
J:l_iiiJI .SJlslÎI p j i SUj tiiJij La (j i <* (JjlûJL (JT ji ( _ 3 -<-uI Ju-aJI Jl (^LiiiJI aI là III £yi (Jjjre-iîl 

.tiJLÎjJ <jvL>JI jl jl A ,.^SM ^ 4_cj^>J,I (JLc^jL jî (j^ljj jî ù^""" 1 ^ 



S jJ^i ^Ij^JI 4^L^=^ Jl 101010000101 2 ^LÛJI ^JulJI - > Jllo 





J0101000010L 


îoîo 


10t)0 


oToi 


A 


8 


5 


.-. 101010000D1 2 =A85 16 



- \ . - 



^>ùi\uhei\ ûLiij^jyi 




S ^Ij^oJI 4^L£=x* Jl 10010.011011 2 ^LâJI jjlaJI - Y Jllo 





J)0010010.01101100 


0001 


0010' 




^ 0110 


1100 


1 


2 




6 


c 


.-. 10010.01 101 1 2 =12.6C 16 



Binary Coded Décimal g>£iM ^Liïîl j^I - t 

8421 BCD ^ 

.j-Jj^l LuLZLÎl CjLiLkîl ^js Jsj^xJI 4- £^=>a J=s ù'jj' Ç*-"^' <j-° 8421 *j^>JI (j^ajug 

. BCD ii <gî <u!i j-L<ruj >-àj^u^ Le ^^-«ii jii j^^i j~'^î 8421 BCD sj^ti ji ^.p-j 





BCD 


8, 4 s 2 s 1, 


0 


0000 


1 


0001 


2 


0010 


3 


0011 


4 


0100 


5 


0101 


6 


0110 


7 


0111 


8 


1000 


9 


1001 



BCD ^= J\ 

.BCD 

S BCD j*^, j> ^L^j J| 157 10 l5>AaJ! .sjiaJI - ï JHo 
tgj-AgL 15 7 

1 I 1 



BCD 0001 
•. 157 10 =5CZ) 0001 0101 0111 



0101 0111 



S BCD j^^i^L^ua Jl 31.89 10 léj-^I J_p* - Y Jllo 

3 1.89 

l l l I 



BCD 



0011 



0001 . 1000 1001 



.-. 31.89 10 = BCD 0011 0001 1000 1001 

W^^jiBCD 1000 0110.1100 0001 - \ JH» 

BCD 1000 0110 . 0100 0001 



! ! 

8 6 



ï 
1 



5 CD 1000 0110.1100 0001 =86.41, 



^^^jiBCD 0010 0000.1000 0011 ^ij^- 
BCD 0010 0000 . 1000 0011 



2 0 

BCD 0010 0000.1000 0011 =20.83 



! 1 ! 



8 



10 



:4_}JLl!l CjI jU-^tl ^Lûl JuV Jj^elîl I jui *l j^-V 
^L==l* Jl BCD vj^tl v >.tl Jj^j - ï 

S^^i Jl BCD 0101.0110 0010 0101 - \ JL1* 



BCD 0101 . 0110 0010 0101 



! ! 1 ! 



5+2 = 2 
2 -2 = 1 
1 -2 =0 



0.625 * 2 = 1.25 
0.25 * 2 = 0.50 



0.5^* 2 =1.00 



Y Y 

1 0 



1 0 1 

i î î 



.•. BCD 0101.0110 0010 0101 =101. 101 2 

4_jSLÏ!1 4_Lvj.ll . i^Ac JsJlC Jl J>j.==xi > 1 __Jl*JI Jj^J J jVl «JL^-jJ.! . J^'j-a cyic J^-JI jî ----->-}L. 

. J:LiiLÎI (j-a «UbLSj La JI ^gj-iTu.tJI .SJlslÎI ,jj3 



BCD JI ^LùJI r L^UI <> Jj^nJI 

•.LlÎLLÎI jU-^tl ^Lûl ^yi JuV Jj^elîl I jui *l J^-V 

■^gj-.l.'tJI <iaL=Lxi JI (jyjLÙJI __Jl*JI Jj^»o ~ ^ 
.BCD j>3== JI ^j..!*]! jijutJI J_^»o _ V 



SBCD j>_^= J\ 1110.101 2 ^LZJI ^JlaJI (J^>. : \ Jllo 



2 3 


2 2 


2 1 


2° 


2 \ à] \ 


2" 1 


2" 2 


2" 3 




8 


4 


2 


1 




0.5 


0.25 


0.125 


.SJlslÎI 


1 


1 


1 


0 




1 


0 


1 





1 1 10. 101 2 =1*8 + 1*4 + 1*2 + 0*1 + 1* 0.5 + 0* 0.25 + 1 * 0.125 
= 8 + 4 + 2 + 0.5 + 0.125 
= 14.625 10 

14.6 25 

! 1 ! 1 ! 

BCD 0001 0100 . 0110 0010 0101 
1110.101 2 = BCD 0001 0100.0110 0010 0101 



Binary Addition ^SLâl! 

.( ^ — 1 ) Jjji^JL ôtxijll (jyjLjlîl j-a^>JI JlcI jja LLc^à La lil Â^Lii! ^ Laj ■ uj 4_j5LiiLÎI j-<^>JI 4-iU.e. jt 











0 + 0 = 


0 






0+ 1 = 


1 




4_jjL\!l ûJlcLIÎI 


1 + 0 = 


1 






1 + 1 = 


0 


1 


iiuljJI ûJlcLIÎI 



^LÙJI j-a^>JI jlc^I 3^ ( S — 1 ) JjJ^ 
^Lii!! j-a^JI 'ê- <GÎ Jj cj& ^ajIjJI 2 JlcLIÎI Laî ÂjJiLc j-*^- 4_lL<ui Cr £à ôejJsl j J jVl Âii^li!' J^cl jJLÎI 

CjJl^o I n^* 0 * <jil < L&LL-ujJl (jî J^u-u Jj^elîl Jjj-k (j-o L^Ac. 2 JiJulJI ^âL=Lj La (1 + 1 = 10) 

. ^LUI j^aaJI JIC 1 ) jiJSM jïJlaJI J^jj jî c-c^j ti^UJI lSj-^aJ! £-<^>J1 4- 

JiJia^l 



1 0 0 
+ 010 



4 

+ 2 



^j^Jl 110 6 





\< 


\< 








1 


0 


1 


5 










+ 3 




0 


1 


1 


8 


1 


^0 


^0 


^0 





1 + 1 + 1 = 1 J^jilj =1 



3 

+ 3 



£ j^Jl 1 1 1 1 0 



(_g J nlT 11 (JjlLall 



- ^ 0 - 



Binary Subtraction ^UiUI ^-jlaJl 

ôtois ^LiiiJI ^jJaJI JlcI jj2 Llc^à Lo lil 4 1^ i n 4_jjLc£. 4_jjl_iiiJI £j_LaJI (jj 



4_Jl«jl!I 


^3LUI 


jL*Tli.u.II 




0-0 = 


0 






0- 1 = 


1 


1 


4_ùLii]1 s JlcLsJI 


1-0 = 


1 






1 - 1 = 


0 




4juIjJI ûJlcLUI 



JA±A\ jl^Ij^ ( > — o ) Jjj^ 

(jjo 1 tj-uT^ 4_jjLl!l S JlcLâJI Loi «b-iLc "çjb »g ct4^ j 2juIjJI j ÂiLÎLlîl j J jVl JlcI jJLÎI 

■ ■3jj»Jtll 

La 1 1 4jÏLaVl (_p3JtJ (JT Jb La-iâ jjj 



4_La 7- j)j_LaJL I 

/Î0 10 

Ci >ai . o î 



2 
- 1 



o 1 1 



4_La ^ji^JaX I 



/ ^ ^ 



1 0 



1 1 0 



-10 






Jà 


1 


37 


1 


0 


- 10 


1 


1 


27 



aJlscIu-uj I 0 ^— ■ t jl à ' a î 

<jL>. L^j£ Lu <jijLiL>. (_>xl<jjv 2jj.(^3 iâ_ — 7 10 , — 9 10 «uJLl]! Âj^_iii*JI .si j^c^U <JjVl ^-<ClU j^>-jÎ :(JLj-« 











0111 


1 1000 


-9 10 


1001 


1 0110 



.JjVl ^Itl ( 1 ) iaL^I Jl»j 4_Jlc J i^Jl!! jiJulII jj* 

3jL>. I jj*^ djLjL>. ^j^j-*^ 5 — 7 10 , — 5 10 <-l!Li!I Âj^ïùaJI .si Jlc^U ^LUI (0-<ClII J^>-jÎ :<JLj-« 

SSjLiVl 





^LÛJI 


- êJ LiVi + JjVi ^uoli 




-7 10 


-111 


1000 


1000+1=1001 


— ^10 


-101 


1010 


1010+1=1011 



- W - 



a) 0.462 10 fc) 504 10 c) 391 10 d) 79 .625 10 
a)ll00001011 2 fc)l0101011 2 c)ll0101100 .10111 2 

S^lJLlJI j-cog. (Jr ui\j^uA\ jIJlC>U ^jJ^LÎI ^l^tl jL^jf - Vj,, 

a) FBS l6 b) 96D l6 c) 23.C4 16 d ) A£.5£> 16 

S^Llîl ^j-.!.*]! jIjlc>U j-<ic Ct ^Ijl jj JI ^aL^all Jl>-jÎ : 
a) 690 .5 10 b) 260 .25 10 c) 850 10 



a ) A 87 16 


b ) E 2 .FE l6 c ) 


3C 9 16 


SBCD. 






a ) 359 10 


& ) 210 10 c ) 105 


•07 10 




f LkUl BCD ^> ^JLUI 


jIjlcVI :V, 


a) 100011000 


.1011 BCD 10000101 


•001 flCD 


SBCD 




j>1 jlcVI : A, 


a )1001011110 


0 .01 2 b )1110101010 


0 2 



a) 10001 +11001 b) 1111 + 1001 
c) 100001 - 111 d) 1101 -1001 

a) 11101 b) 1000001 c) 1110111 



1 A 




liai 



^ ail (_JJj.ïill j ^jiill <LalaJl ^jjiu) 




jl ■ 2 ; -itV.SM 3 À-; ■■■V< r 1 V âJ a-j^, A (logic gâte ) 2 ^U'.tl 2 AjA\ j\ 

(J_^3 ^jl . <Uj1_uJI Â-LfliaJLl I dlLI ^jJI (jt ajjiJ CjLI ^jJI tfjui ^jLà 4_jjl_iiiJI .il JlC.V| ^JiieILi.uJ Â-LfllaJLt I <— iLI 
OjLji (LOW ) 4_tia_ûie_L<5 jî ( HIGH ) 4_jJLc Lot jj ^— " À J S La x t < dlLjl _jj]| iâ_ ^° JLseH_<jJ, I fr>JI 

Ju^>JI <jî jr^v 4. "1" ^LJÏJI L^j-^ (HIGH ) ^1L*H J^fr?JI ùj-a * mS-hJI 

4 4 ■ûj j p^3 11 j jIj.3 0 A 4 j-alall I '"'I ^j; 11 pî j^- j " "A" ^1 tii\ p^j 11 0 ' «j 1 àj-t-u (I QW ;t I 

.0 .m~j 4 Ja^àLill ->^>JI jî 1 
4_jl ^^yji 4_j_ 1 _uL-uVl (JIjLjI ^jJI jjjui 1 La 4_j_ 1 _uL-uï Â-Lflia-La (JliLil ^ Cj^Ij aI JlscIL-uIj 4_j^_2jJI -i La i VI (_^=î (.y-'-p 

. ( NOT gâte ) " ^11 " ( OR gâte ) " jî " 4_jl ^JJ (AND gâte ) " 3 " 



AND gâte — j ïui^j— 1 



AND 




B 



Y 



A 



B 



AND "j" ^I^J C7 2lalll >jJI (Y- Y) A AND ôSb ^J I S^SI Ltt 0- Y)J^i 





5>"1 


B 


A 


Y 


0 


0 


0 


0 


1 


0 


1 


0 


0 


1 


1 


1 



(Y) JjjL^ 



J^JJI 


^1 


c bai 




B 


A 


Y 


off 


off 


Off 


off 


on 


Off 


on 


off 


Off 


on 


on 


On j 







<jî ûjJj! jJI oJl-* Jà_^}Lj j " AND " j-c-c ^_iij Q ) àAli I oJ=3 4 .tjljj^^aJI * j^t.t tl 

r 0 < V ^JLkJI ^jui j^-j eJàyi (j ii àj 4. Oïl (>JLU.a A & B jU-LLàil (jL=3 lil VI r 0 ' \' V ^1 u^itl 

U^m^j A& B j>U-jJi ù 1 -^ 'M ,u "1 " L^L"^ l^j jrj^Jl jj^j AND "/ jî 

• (Y) 

. û jiàLUI £>>JI iiU- jjuo J^jJI cjVU- ^ lîL». J^= jilc — Y 
n=3 o^=> >M L^î • ( > ) ç^j Jj^W 4=2"= cVU^VI ùlà 2 J^l jJLl ^ <j^= lit : Jlla 

8 = cjVU^vVI jjlc jla 

oLSUijl ^IjV-,,„L AND i^jp^JI Jl 2^1 jJ! 

~ 5V 



O- 



0- 



— 0 



^jî Jl^o âjJal JlÎI a JlA lâ-j <— iLxjLcLil ^al Jiir" 1 11L) ^j-d^Ji^ <— ll^S AND J J-"'^~ ^ ^) J^""" 



iJUl j^Jrz^ CL^UÏJI Jl^Î <jV IjJ-^ ^jUu^jJkJ! ( jLâ"0"A,B jrdL^jJI Jl^Î jL^= lit - 



"AND Jbijj ^i^i j^ji " AND ôi^j îj^ji y^uxi 
4_m.^ ^ jji j jji j-LUi jL^L_iî jl^î j_* Boolean Algebra ^^-Ji j^>ji 

jrd^juo oli AND ôl^J ibU* 

A . B = y 

Y=AandB jî Y^j^ji^jL^ B j Aî^j 

AND " J " ijl^j jrùl 

A. 0 = 0 
A. 1 = A 
A. A = A 
A . A = 0 



- Y1 - 



^ ^U;t I j (f- Q J^— .^.11 /j* j ^ j jî Jj>l j * 2 ; _.^U;t I âj^lj lt j^^—^ ihi-^ 3 J*J"^ 4 
l qj=3 .Y j( A,B,C ) jJI jL^uj 4Ji}Li!1 Ji-I jJLI j ^lâjj Ji-I Jl^j Âii}Li!l cjli " j " 3_>l 

, te» *>j (^jLcoJI ^j^jLSJI ç>\ sbr~ i nL 4_L»Tl>J, I <LjSLciiJI diVL_>JI(^ — i ) J^-. <_j| j -^11 (JjJljv dr*-^ 

lit i U s« 1 



A_r 

B- 

C- 



-Y c >ll 



» j» *ji ^sllJi > J ( i ) 

J^!^ ajMj cjli AND 



A . B . C=Y 







c 


B 


A 


Y 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


1 



JiJ Jlo ÂjMj Cj\ j AND 3_>l 4_Ll2jJ1 JjJ»3- ( £ ) 
(1- Y)J^i 



- Y Y - 



" ôl^JI ^jJJ^^ll J^xAll " AND ôl^J ^jJ! ^LJI ,UU^U 



Ji-jJI CjljLil C^jL^= Ijsl (>1^JlII Cjli AND " j " iJ^j (jr^j-^ ila-Laiti! fi-<-uj| : Jl!U 

: >J1 

A J^jJI 



B J^jJl 



A J^jJI 
B J^jJl 

C j^jJI 



OR gâte jî 2l>I>>-^ 




— A 



B B 




Y 




OR "jî" L,I^J CT 2kill >jJI (1- Y) A OR 2A J: \ s/.l ^^t l >tl (o- Y) J ^,~, 







B 


A 


Y 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


1 


1 











B 


A 


Y 


off 


off 


Off 


off 


on 


On 


on 


off 


On 


on 


on 


On 



( i) jjjc*. ( r) jjj^ 

jî c j$\ jJI ^jLji j " OR " ijl^JI J_4£. (û- Y) J^lAÎL Lc^j 4_j^Lj^=JI ûjjIjJI 

(Y) JjJ^o La=j . L*_a U-4}L=j jî On jiLa A & B (j^LLUI JL^Î (jL=j lil frçj-t^j ^LhaII 

Ua%=> A& B jM^ >ti im ,uy» "0 " LjL^a n jj^j OR"jî" ÂjljJûî J^Mjj 

4jI (J^c ^-nia jî tiJLÎj j-C j-llCl! I 1 Lj^L-cl/j LpJ ^^>JI (jj^ij dJLÎi I Jlcj 0 LjLtxus 



- - 



F O- 



Kl — o B 



o 



-o 



(V-Y) JLÎ 



:^Lo(V- Y) ,^1 4. 3 j^l jJI 
^1 . « -Ltl jj ^— ^ , „^— ^ jl 2 11 ^ '3 ,~A j£\ til\ jj ^— " 0 B j A j 11 jl ^— l'vl - 

£j^>J1 Jl^>- jj ^— jj? cr' 5 '-' 3 ^ jW^* 1 - 1 ' Â-ÎL>- ^_ ciiLjjLiiLÎI jj 1 B jA j-di» jlII JljvÎ jl ^ lil - 

L cvj^a ^h>JI I ga- jj ^— Jj (jr^Laî jL^* 1 - 1 ' <— > LiS LtîiJ 1 jj^— " 1 B jA j^L^jJI jl ■==> lil - 

. 1 = ^i<JI . ^L-t^aX I ^ < >ij ^yJLlîLj 

OR ÔI^J^^J! ja^JI JUiLua 



A + B = Y 

A OR B = Y î j2ù 3 Y ^jLu3 B 3 \ A î ^ 



- to - 



A 
C 




Y £>-ll 

Ji-I Jl^j Âij^liîl dili OR 4_j| ^jj ^ S La ' 1 1 







c 


B 


A 


Y 


0 


0 


0 


0 


0 


0 


1 




0 


1 


0 




0 


1 


1 




1 


0 


0 




1 


0 


1 




1 


1 


0 




1 


1 


1 





OR ^JJ! ^LlJI ialaiai 

j-a I -i^— ' (JJwjJI tljljLil CjjL^3 lil (j^-^"^ <^>li OR 4_jl ^jJ ^-ajJI ^LljJI Jaiaie-ll ç<U-ujl : (JL^ 

: >JI 
A J^jJI 



B J^jJI 



A + B = Y ùrd^jixi^tj OR ^t^J^Jtja^l iliU* 



- Y "\ - 



NOT gâte ^IÏl>I^-t 
NOT 




NOT ôl^! 0 suni>jj| 

NOT ^^ti a.ij.ts^i^j^ti gjti.iti 



ON O § 




Y 











A 


Y 


Off 


on 


on 


off 



NOT ^Ij.ts/.l ^-^t l 2^1 >tl (A- Y) A 



JiwjJI jl ^=3 lil Jà-jJI 2jL<iJ (j n £=3 1" NOT u èi'tW 4_>l jJI (A- Y) J^lAÎI ^ys 

NOT cdJjJo M^t tij ON^jJJI OFF 



jjfiMijj-jljâJI ^IjLiel^L NOTijI^J ÂjjjP^jJJ Jl îj2\ jJ! 



5V o 



Rt 



A — Wv 




O F 



O 



-O 



jjW^ij^^ijLiti^LNOT îj$\i(\- Y) j^,t,ti 



YV 



jjj-txijplj^JI 2_ jLjj j_<w V A i_àj_LaJI Jl_Lc Jl^>- AS-^J J -^ c ^) £JL) 4_l.lU ûj^IjJI 2_ 

<Lj lxlIÎL c J_cLSJI ~Â- jL_p j.— <w A LaJI J le 5 V ) $y ùa j J Icj . 5 V =>JI I j*^ (jj ^~*Jl3 

NOT ôi^j 

NOT ijl^J ÂJLuL>JI JjJ^ 





^> 


A 


Y 


0 


1 


1 


0 



NOT ^i^j^^Jij^Jt y^Lu» 
Y = A 



A 



0 



A or A 
0 



A= 1 



A = 0 



.-. A = 1 

NOT âjI^J ^jJI ^LJI ,UUvti 

4- £=-^>« I J^^-î' « jL"4 ^jL^ 'M NOT C7 i-L!l 4j1^J Cr^O"" Lr^W f*-"" J 

I: Jllo 



A J^jJI 
Y ^1 



- Y A - 



: <_i jJL-uU j S La ' 1 1 Cj\-*\ » l 'J 



"AND - OR gâtes " 



Il * » 4 



B- 





(0 


B 






flj 






C 


(2) 







.eu <*W* £J w- «-i^ «j jjt ji ^1^1 M 





■ 

(1) 














(2) 










(3) ) <4B + £C = Y 



^ j S La ' 1 1 (JIjLI^jJI ^x<a^>j ( \ * — Y) i 

Y = A.B + C.D + E C7 ikni j^lUI JAcU s^um i i ^ijji : jiia 

A 

B 



C 
D 

E 



Y 



Y = A . B + C.D + E 



NOT 

AfiC£> + AC = F : ^LUI C7 ikill j^^l JAcU ï-^kill 2 j^l jJI ^jl : û t>u 

B= 1 - \ 



0 0 



hgfedcba \ Y , 



I 1 

Y 




'"'I Lèaj-l!l Âj-UlL-U 4_ÎL<J1^5 0 ^ _ Y ) J^-> 



0 0 | "1 i i ï | 0 0 — I 
'"'I jlll 4_L,A..u 4_!L_a^ 0 Y- Y ) J^— ii 





JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




Â-LfliaJLl I CjLIj_lÎI 3 La i ul^gj LijLu t ûj_i_l^xJI dlLujiL>JI (JÏLa t JjrM"itl ûjuj_ii 4_j^2jJI ^LaJcJI q\ 

4jI t (NAND) j Cr^ -1 ^ -3^ ' LSj-^^ <— iLjI ^-lÎI 0Jl& ^a-mJj .j_gjL>.| â Jllûjs ^ j S La x a CjLI ^' < ^" 

Exclusive fn , „vi jî ^ âj^j < ( Exclusive OR ) ^si ;r, , „vi jî âj^j (NOR) " jî ^ 

NOR 

NAND gâte j 2bl^j - \ 

ç-A I g-Lajj jJâ j 4_jI 4_Liià . ( \ ~ V) (Jj=j_iIù ^_ (j-uJLl (_j S La '< 1 1 j_ajJJ ^ La-tlaj&l!l ç«_<j<jJI J I j La.Hl 
(j_c (j ^— i «j ( A.B ) ^yj _jjJI j-llCl! I '"'^ LtÂLaJija A,B (JS-I jJLI <_jj_i-à çojj .( (_ 7 -à-i ) (Jjl=jLc 

. ( NAND )j ^" 
NAND 

A 



B 



.A . B= Y 




A 
B 




A . B= Y 



J (jt j2J 4jl ^jj jj 2 La ' 1 1 j_/3jjl ( ^ _ V ) I ■*■' 

NAND ôi^j ^^J! UjU* 



Y= A.B 



NAND ^l^J " <_j|j^JI " iiuL>j| Jjji^ 







B 


A 


Y 


0 


0 


1 


0 


1 


1 


1 


0 


1 


1 


1 


0 



rs 



NORgate jî^j 2ui>>- y 

( NOR )j î " ^ 



A 

B 



A 
B 




A + B= Y 



A + B= Y 



NOR 



Y — 6 » 



A 
B 



j ï (_y-flIa-lJl I j_ajJI ( Y - Y ) i 

jjk jî (jyjà-i j-^J (j^ 1 k-s-V .( Y _ Y) 1 (JjLjiÏ ^_ jî (jyjà-i ^J-! ^ J^cTli-u-U ^ S La ' I 1 j^ûjJ I j g Laj 

: ÂjI jJJ ^^jJI jj^>JI SJ-ibu» 



Y= A +B 



NOR âJ^ Jjj^. 







B 


A 


Y 


0 


0 


1 


0 


1 


0 


1 


0 


0 


1 


1 


0 



Exclusive OR gâte = EXOR^Lifcwïr ji ' 2bl>)-r 



A © B= Y 



A 
B 



Y = A 0 B 



EXOR ^^Jl j^>J! i^u* 
Y= A . B + A . B 



A 
B- 



A 



B 



A 



B 



NOT j OR j AND cLl^ XOR ^ JAc: 



A . B + A . B = Y 







B 


A 


Y 


0 


0 


0 


0 


1 


1 


1 


0 


1 


1 


1 


0 



EXNOR IkjLi^ïljî^îbl^- i 

(jylc. ( (jailli <jl ) (J-cl^jLslÎI Ly^ JLU ^3 ■ ^-j^^Lt-i-u^ \ jî 4jl (J "^~"* (1 — V) l ç<ùu 

.A ©B = Y ^ J-^jj-^t Ijla 0 „^t;j A©B = Y ^^Jl j-^gJl çpz <£\ in , 

XOR âjI^j LiiSj^ 



A 

B 



A 0 B A © B = Y 



A — 
B ^ 



)E> 



A © B = Y 



Y = A © B 



EXOR ^jJI j^Jl ibu* 





ÊJ^ 1 


B 


A 


Y 


0 


0 


1 


0 


1 


0 


1 


0 


0 


1 


1 


1 



j*Sl$*)l ^UàLuLj uLjI^JI Jj^û 











) = NOR 








|N -- NAND 




:x> * 


^ + 


\ — = OR 




-D- • 




) J)o— = AND 




3> * 



i_n. uU 



= NAND 



AND 



= NOR 



OR 



nui uitji i j 



NOK 



NAND 



- ro - 



4_U2 

4_Ln.a L-kjLIà j (_£JsJ_j (_jJ-îl 3 j S La 1 1 1 j^l j J_!l *.L_LiJ 4 j i nL-uVl Â— LUI I j**' i "\j S Jjj m ^j-JI CjLjI ^jJI j_f-2*j 

"AND - OR gâtes " " 3 \ - 3 " jki* - \ 
"NAND gâtes " " 3 ^ " jki* - y 

Y = A.B + C.D + E ^\~:\ \ J...-M JAaJ ; : aU;t l 3 ^IjJI ^jI : Jtlo 

: eM 

A 

B 

C 

D 



Y 



F = A . B + C.D + E 
NAND " j ^ " ciLI^ jA^JI Jkill 2_ ^LI^JI J^= J! jui^l 



A 
B 



c 

D 



Y = A . B + C . D + E 



SJà*l Jl^j ^AjjVl dlli ( NAND ) J CTJ àj ^jJ ^ S La '< 1 1 j^o jJI ç<J-<-ujl J (jr^-" j-^lCl!! i—û^=i\ : ^ ^ 

SJiJ Jl^s Âjuj^I tlll j ( EXOR )^LllL-uVI jî ^jJ ^ 2 La ' 1 1 jua jJI ç<U-ujl j : Y^j-u 

Âjljj^M Cjlj ( EXNOR )Â-xjLlll 1 .uVI jî ^ Àj (jr lLaiI,l j^ajJI p i "j> j (jrl^' JJ.'*"'^ '. ' ^-(J- 0 



i , | — USb C = 1 - 1 

_o oj I I jji oj i N 

S S e d c b a 

_oJ~i i~ | o o of T-^'a 



d c b a \ A , U5b C = 0 - Y 




'"'I ùs-ùl\ ÂJLoL-u aLuix (A- Y ) J^— 
( <\-Y ) J^=u 

o » o |~i i~| o p i - x 
T|o|T |o o o ? 



O 0 



I ] I 

h g f e d c ha 



'"■I ùz-ûl\ ÂJLaL-u 4_!L^ (A- Y ) J^— 

LajjeTL^ A-6-C + A- 6- C + A- fi-C = F 0 sU;tl j-llClII JA*!! 4-tÂiall I 2 jJI ^-«-ujl : 

i " ^" «• i " " t i « 



- rv . 




JLI 



^ ail L_iJjjill j t5 iâil <LalaJl A un il 



4 



Half Adder H. A ,^^1 ^UJ! 



A 
B 





H. A 













s 
c 



Carry C ^ ^LJtj " gj^JLI " SUMâ S ^ 



: (jyJb I "x*-— i <_jl j-LaJI ^ âj^>JI (JjJljv ^LjJLjj 







A 


B 


S 


c 


0 


0 


0 


0 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 


0 


1 



HA CT i^aJjl j-rtL&l! 4 ^jr7->JI JjJl^- ( \ — 1 ) <JjJ^>- 

S = ÂB + ÂB 
S = A © B 

: Carry J^jii ibU^j 

C = AB 

AND j â jIj j i ^s^i ; t \i »t i g j ^ 

J^UL AND + XOR 



A • 



B 



-* C 



Half Subtract H.S ^^Hl tJ LLJI 



A 
B 





H.S 













D 
B 



4_Jl=j B 4_iL>. 4- ^Lln jijLJtJi 4_<ijâ ^iajià ûjLll^vi 4_jur. Laî " Différence â »l=3 ^ 

jl^Jj " jLû agi " Borrow 

: (JT L La=j i La jj^-ij' ilh?- 5 ^^ *JjLîjil ^ LaJI (JIiLJLcjl! 





oL>.jJei,l 












A 


B 


D 




B 


0 


0 


0 


0 


0 


1 


1 


1 


1 


0 


1 


0 


1 


1 


0 


0 



0 A,^>;tl ^jLLJl! 4JLJL>J1 JjJl>-( Y — i ) JjJ^ 

D= AB + AB = A 0 B XOR ôl^Jb Ji*y 

B : âj^Ijujj 
B = A . B AND 4_,i^jl jiuuj 



A ♦ 



B 



-* B 



0 ^;tl ^jLLJI 3 j^b ( Y — 1 ) J^i 



A 



B 



A. 



B 



Digital Comparator ^jJljjtiîl 

(A>B, A<B , A=B) ùjjjljJI ^jL^UI iJU jî jj^î 

: (jailli J'^— i i"iîL I o^—i (jt a£jJI ijjLSil j-aj ôj)^~~i23 



Comp. 



x- 


A = B 


Y- 


A < B 


Z = 


A>B 



A 


B 


X 
A=B 


Y 
A<B 


z 

A>B 


0 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


0 


0 


0 


1 


1 


1 


1 


0 


0 



X =_A_B+ AB 
X = A 0 B 

Y = AB 

Z = AB 

Y 



4—é 



-o 



3> 



^ ôjtai s>5b ( r - £ ) J^i 



Multiplexes ûLjLwJI ^SIu 

j-UU jJàUI ^j^zxJVl j ^M I c^LJI C7 2IL« jL^I â^u^j < (AND , OR , NOT) 

_}JlC .jj^— -j^ (Ji-ljJLI i La j La >- (j^3 diLa^J-t-U jLlio <Li2.La.La âj-si-i liJLÎjL^jj . jIjJlÎI ^ i j 'I ^— ■ I 

2 - TO - 1 Multiplexes ^1 <> j^Ij oLiLu 





S 


F 


0 


D 0 


1 





- i \ - 



Do 



Di 




4 - To - 1 Multiplexes iiujî <> jl^Ij cjGLJI Cy ain 



Io 

II 

I 2 
I 3 



Si 
So 



4 LiÂ^JI (JjJuv 



Si 


So 


Y 


0 


0 


Io 


0 


1 


Ii 


1 


0 


h 


1 


1 


h 



Input 



, * La ' 1 1 j-aj_îl 



» 0 

1 



*-2 



4x1 

MUX y 



Output 



SO SI 



4 - To - 1 Multiplexes ^LiLJ! C7 2in ^ikni 3 j^ui ( 0 - i ) 



- £ Y - 



Demultipexes ûLjLu)l£)>« 
1 - TO - 2 Multiplexes ^1 J\ oULu ^j^a 



1 - TO - 2 
Dem . 



Dr 



Di 



s 


D 0 


Di 


0 


E 


0 


1 


0 


E 



^J»JI J *~™ âjLiVl (jLâ LoglC 0 ÂJL». 4_ S âjLil jj*^" Lojiic. «GLà â-LlL>JI <JjJl>- <>o 



S f- 



4>- 



• Dn 



1 - TO - 2 Multiplexes jryisl j^i 3 ciULJi ^ s : aU;t i s^sijJK i - i ) 



tr 



1 - TO - 4 Multiplexes <*jjî j\ j^IjùULu 







Do 
Di 
D 2 
D, 


1X4 




1 - TO - 4 




Dem. 









So Si 



So 


Si 


D 0 


Di 


D 2 


D 3 


0 


0 


E 


0 


0 


0 


0 


1 


0 


E 


0 


0 


1 


0 


0 


0 


E 


0 


1 


1 


0 


0 


0 


E 



E 



So m_ 



Si 



Do 
Di 



1 - TO - 4 Multiplexes ^ujî J\ j^i 3 ciULJi ^ J3 i ir^-.w ija v - i ) 



. 1 1 . 



S 3 <LiiL>iJI (JjJlv ' . ."i^-il j 3 j ^ La ' 1 1 êjjl jJI j ^ à i sa lll £-aL>JI j-AJ Ç*-"^ • ^ (J-° 
S 4 â-)-âj>iJI (JjJuv ' . .**<^-il j à j ^ La ' 1 1 ûj_jI JlÎI j ^ à ■ sa lll ^jLLaJI j-<3J ç«-<-"j' * ^<j-" 
S (jr cj2jJI (jjLSil (JÏLcj (_yJI ëjjljJI ç«u-ujlj (jr djJI (jjLSil (j^i ^sJb=x3 '.X^jjj 
S 4_*jjî JlvI j (JLsLjLijJI ^ SU ' 1 {j a La 1 1 1 j_ajJI ç$-<-ujlj CjLjLijJ 3 : 



- £ 0 - 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




Integrated Circuit - IC^t^l^ljdJ! 

^ Lajà (jj-l^ 1 Chip <LjaLjàj ( _ t cJlJ ;JJ*"~ ljI^ • uil âj-ià-ia ûJJ-Li (j-C ûjLlC <JLaL=Llll jjljjJI 

LpJ (jj a LJê uaJI p » . IC 4_Lalj=Llll ûjjlj_!l 4_j^=x-<5 pins 4_jjvjL>. (J-^-jî JaLûj <Jij^L_t-ajJI ^_»Jûj 

. L^«jj2j l-luq. tiiJjj (— iLfcTiilLj 



(î 

. jjljjJI jjjo <Llcj_lLÎ Â-j-mllL ( ^j* «jJ^ i-d^ i (<_j 

. Jjàî 4 Al^— " (cj 

. Âj^jJI jl Jl^-lIIÎ 4jvLn. tiJLlji (J-u-l! tiiJ jJ 4 Laj i uj I j le i^jLLÎI ûjIj_>JI (cj 
. Âj^btJI jJsl jJl!I Â r l A^ û ♦ J! J^aj Lwj «-J-îLc Â r l A^— <JL<iL=l11I êjjl jJI J-«-sû 

. ûjjl JlÎI (jAj>|^ LJLSIul J_Lc (Jâî Lj-aj Jl>-G ûjLiVI <jl ^^P" Si^'- C - ^- C -J-"4 1 (J - " 1 -*^ ^ 

. (j Jl*JLI (j-<5 4 ^J^J ^jl^-llù (^Jj^la (J^l I g ' ^' I ' j ' 



- M - 



^LULSyUl jJtjJil j»lJLÂIwl U£L£ 



j_jûj (J-aL=xJL LyJI Julu-ul ^j-b Lg-i-a l£' ' . ' " g I al -"l 1 ûjj! jJI ^^Lt-al J;^""" 1 q i V — T 

Â-j-milL I j LaL>ô ^— <u 4_LaL=illl j.jI jJlJI ^ljLàeIL-<-ul 2_ 4-Llj ulJI <_jj_l»JI jLà tiiJj J ^ 

. rusait jjiijui^w 

àA\ j (ns) ^jL-LîL <j- u '- 2 di c^! î-i^iaill ûjL<iVI JLZuV ^j^UI <>ojJI 

. TTL 

b 



i> (ns) 



1 

0 

1 

0 



tpHL = 20ns t PLH =15ns 

t^^xJj Logic 1 J\ logic 0 j>a J^jlII J-2ijj Input J^jJI 4- "a" 4 L21JI jj^ J^ui <> 

0 ji 1 

fi fi 

tpLfJ = 15 I1S 0jJÙ2 LLaj Ijj^ÎJLa ^>i<JI (J-kaJJ 0 1 (j-a (Jà^jJI J^Tlu (Jà-jJI £y» D ^-La-SJLÎI Jj£.j 

. 4j?U;ti ^ijjjq j,;,v,îi 1 J|0 

. V oJjjàJL (j^LSjj r I '^J t^aJI Juis 4jl ^jjl L^j i^ajelu (_jJ-!l 4j>-jjJl! (j^LJLa ^jJt 



- £V - 



Fan in : js. jJI cjLl jJ3 jjuc - r 
Fan out : g^jji oU jJû ±ml - i 

. 4_jl ^Jl! ^ S La - 1 1 

ciil j TTL gjjii 0. lmw j C3 _^L2Ji lu lOmw ^ îlal^ltl 

êjjLiU ^M^i MOS 

. Âj jJLLÎl Jlgij. — 1 

5v 

Packaging : < - v 

DIP (j\j-$j>â\ ( jr -l-C. t_âlj_LaVl 4_2j^la I g I 4_LaL^Llll jjIjJlJI ( à ^l»"'t Jjj— La ">^ L - C - ^^3^ 

. I al Ha j_jl j jJ 4JÏLaî ^-ùz (^Liîl 1 ïùil J 




1 JjW 



ÂJLaL^alt,! jJsl jjJI '< ■ Iâ_ 4_<sJiielxxLt1 4_àlc.Vl icj^jjta ( \ — 0 ) J^— ài 

ijii j->d< C JI — *\ 

^ u 

j_^l ^11 tl 2_ Jl^ jj lÛI J-îz IC ÂJLal^LlI 3 j^l jJI ~U ... 
(j i <* ^_ jL-ojJI ,jj3 (_jj*.jVl JlC • ^-La-mJI (jyic. i>j_j^a_4 Â-La^j 

. (J-lajJI â— j^-^i^ ' â->^aJiJlj jL-u-JI ^_ (JjvjVl JJlc i_<u^aj ■ j^p 4_cLlxlÎI <_jjlJLc 




- i A - 



Digital Wâj - c_j Linear ï_ik^ - î 

^_ I «.=3 4_jj j^"^— ■ }| 4 àjlà J jj Lajtl! 4j ualLa diljLiIùJ £_a (J__aL*Iu ^ j La ~- î I 4_jLaL^xlll jjJI 

. " 0 binary -1 " ^juji 

scale Intégration -Small (SSI) j^IjjJI - ) 

OR - AND - NOT - NOR -NAND Ji* ^L^î ^Lkj J^ûj L^Lu u jî ;L2kia ôIjj 

flip- flops cjLULUUI LiUj^j 

Médium- S cale Intégration (MSI) < ^ ji^iti ik^ji* j^IjjJI - y 
Large - Scale Intégration (LSI) « ^i^iti ^ju j^IjjJI - r 

ûj-lj_=3 dilj ^= I i ^ Le i_£j_2>«jj I (J-il-su I a jî 5 ^ * * <j a j "i^î ^ Le i_£j_2>u jJsl jj îl &j 

. Microprocessors ^jj<«±<«±>-?3j^>*3 
Very - Large - Scale Intégration < ^i^iii ^JU j^IjjJI - £ 



- £ H - 



Mythifiai jjiidjiû^u 

Digital Integrated Circuits Families 

(j-aj I 4-aJJtILijJ.I 4_jjjjû^xJ| (Jl ^_La-SJI (-.f-iar^ (JIj^LjLc. (Jl 4_lc£jJ I 4_LaL^xIiJLI jjl jjJI ( a t aaj 

: La LjjL>o Cj}LjL*JI 

TTL Jl iJSLi Transistor Logic -Transistor (TTL) jy, ,,,jjji jj - jy , ,,jjJl ydl j-kia - > 

. 4_u.<-iTu J) La ' Il dl^ijLc j"'^~ 'I ûJljJlC 4_Lqj3j cJijLtàj ^_ 4-a Jl-cTu-o-O 

Emitter - Coupled Logic (ECL) ^LJi jip^i jki* - y 

. 4_JLc icj-<-u çj LajJ (_yJI p Lalll Iâ_ ^ JujcTa-uJ ECL Jl ^JjLc 
J^^tl J.-^jH Ju^o^jî — j '»! ÂJLaL^alU jjljjJI — Y 

Complementary Métal - Oxide Semiconductor 

. ÂiLUJ Sus L-s=>Ul^i «. ,iUm 2_ CMOS Jl m[*. 

. Resistor Transistor Logic (RTL) j>w}Ji ^i - ^lui jki* - 1 

. Diode Transistor Logic j>w^i >Ji - ^Là jki* - o 

^ u^Ll^ 2_ ^i 3 ECL j CMOS j TTL ^ <JuaJI ïL^ji 4. jsi^ji ji-^î <> jl 

(.m iiij . LgJL»e <— )ljj"i nj-)ljlJI (_£JsJ_j (_ 3 _!=J Âjjjj us ,_£j_J»J j uaLlc (Jl <Làl JaVL jjTi_i.ujj-) lj.ll I Jj kaJîja 

(J-L^-iTuTlII 4_C.j_j.uJ 4 ^— . I /j" , „ t I ûjJ__SJ| j 4_jJiJlJI Jl_^JV 4 1j /j , „ L&^-LC (J_C ÛJ_I__=__J (__-^i_lL»JI «>jL_ii ^ I Jlîc_l__i I 

j-il jjJL I g-tajjj I gJL) (_->jj 4 1j /j , „j I g-Ld j^^-j l_JJjl____ij __4j_l__ (J.C. 4_u_ol_L<5 ^_>JI (JS-jJI <__. L*jj_àj j 4_JL*JI 

I j__ii Jl L__5____a_) jLp-Vl c^i^ 74 J>Jl*JL L^aSj (jy-pij 74XXX^jJL TTL 4j_iLi 

4 JJlsJL Lg-c-3j b (_£Ï 4XXX ç«_3jJ_j ( à l_3 j-l3 CMOS 4_L_L__. Loi . (jy-L-J ûj_i_4_4 i—Sjjjn. çcSJI 

DataSheets ÛU.l_ûJ!uliS 

(J_Jl_£ù_JI (j-ajl L-aâ- Jj-jj-La (j-C û_^J-_a^5 <J1jL«jJL*^j (j-J-C (J j c-a->J I j _= i i i <__. _A-ti»-JI <___i __!__=> (^Jj-Ls (j_c 

: ( J __(i 4_-i-__:j #.lj\_vï Âïi^ij (Jl ç, ■ <• ^ " cl-L^-ti-t-JI 4_2jjj . 4_u.<.a 4 I ^1 ,", ^ ^| jjj 

. L$J ^-t-a-u (J-l<--uTl!I JîjJià — \ 
. 4 jj| >j (j aajl na> — Y 
. 4_JbJ_û (j aajl < ^ ^ — Y 




J ^J- 1 À ' '-^ ^ T* jLJ-lJa >,_t-rjj>> à \ A i£— ~A I jjjl < 'r, ', , — ^ 

- ) 

- Y 

- r 

- 1 

- û 



- o\ - 



ÛUjJod\ 



n ^j^IaJi ^lzji ji^zxJi 

\\ ÂulajjLlJ^\ 2j,*U'A\ (jiiLI^JI : 4_jSLi!1 ûJlvjJI 

\ \ AND j âjIjj 

yi OR jÎ^Ijj 

yv NOT ^ 

Y*\ Â-Lflla-Lll (JIjLI^jJI £ja^><J 

r i NAND j ^jù âjI^j 

y y NOR jî^^i^, 

yy EXOR ^Lài^Vi jî ^ 
yi EXNOR ^Lài^Vi jî ^ ôIjj 

Yû ^ „^^lj» Il ^l.i , „l i (JiiLjI^jJI Jjj^- » 

Y*l J S La ' 1 I dlLI^jJ! £JA^><J 

YA ct^^' c_iLau»JI : Âju\ jJI ûJuv^JI 

YA 0 rt,^;tl j-aUJI 

Y<\ C7 i J ^UI ^jLLJI 



il ÂlaL^allI j^tjjJI: i^o*L>JI êJLvjJI 

il ÂlaL^allI jjljjJI «-j^^j Llj-a 

iV SloL^alLI j^ljjJI (j^L^i- 

i*\ 21^1 1 1 j^ljjJI ( ^ y, < ^~ 

i*\ ^JkJIj (JJw jJI (JijLc.j_àj .s Jlc 

0* Âlal^lJll j^ljjJI Ù^L 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 




4_a_La_)ï ^^yji L^cl jjÎ ^"i (*Îij> '"«Vl - VtVl 4_cJàjLà CjVL>iil ' à 1j se a ^_ LlLa-e â—^ l_LÎjl_La â— a L^aJiielu-uJ 
4_tâljJLI 4_a_La_)î (j^j JuJlsJI tiiJi ' âl i àaj 4_jjj^l^jJI ûj^jvï ^^yji L^jlJLsJLaj <_jjj-uL>JI ûj^jvïj 4_jjj^lL^x]| 

^j^j ^J-!jl ^ .'J^ (j-uL-uVl aJlûj 4_j_lûj>JI (jVj (j-uju-CLc-U L^jLfl-tj Laj (_jiajuj 4_lc3jJI (JliLjj^l^xJVl 

.Ja_txLj-a (JT JL«-C J^""" 1 J ^ ii i nVl (jyic tiJLÎi (j-o Vjj j.^3j3j t 4j^_La_LÎI 
(J_u-uj 43 Lt j.^a-a j j-LL^e-t I (j^l ûJlj_u ÏJljj (j-^ 3j-i.u-lU 4 i oJI 4_jjL«-*JI <^jL*-iîl (j-a _SJ_c (j-a 4_ui>JI ■**'" 

(AND,OR,NOT) iL^L-Vl 2 ; aU:tl ciLI ^ vj 1 ^ 1 o-* 3 jLUi.Vl <>a Â^Lâyi 

j_aLaJLÎ <_ijL>ij (jyic (J-aTuTu-l I j (^LuJI <—il i h*>JIj J_jj-a 4_j_<_uL-uVl (j-a ^ ^" ,~, 1 1 ^j^>J^\ 2 ^ S U. ; 1 1 <Jij|_>l j 

fi 

(jy ic ûJljJlC <_jjL>iJ (^LÏiJI L^L ^'^ ^_ ^ La »" çtû L^cjj-aj (JIjLjLijJI ^ SU ' aj (jjLSJLL Ijjj-a ^ à i a l!l ^jLLaJI j 

Lui 

. Li*.l jJsl jjJI ^Jui . .." (_jjJI 4_»jljJI aLjJLI c_xj-<-uj j-ÎLa J- 0 4_Laj3 jJ I 



liai 



^ (_JJj.ïill j ^jiill <LalaJl A l n m 



•j^LàJLl JS-l-> ^jJ^I f'j^' S- 1 ^ 0 
.<_jjL**l!I *.Ijj>-I *.l_(jï ^LlLiVIj jjl^JI jujiji <_jjJl1LI u jï s- 4 ^ 0 

. JjLc jjJu Â-uLj^^JI dJ^L-uVl (jaJL ^Jlc t_^>o 

. i La ' ^> ' saie 1 I ûj-^JvVl ^al Jijr" i ni ^-«-^«J ( ' 

. cjji\ jJI tiJ^L-uî J "~>'°< Jiic jjLi^all Jl^Jv (_>_->o 

. «LLoïj 4_ai.irfc.ia 4jLj_Laj <Jl)lj_iVlj .SJlsJI ^ I Jl^c!-.. I (J-Li^a jHÎI J_L__ ^-«-^«J ( ^ 

. j_p_*lL ^>L>JI (jaij^UI ^1 JljjI 

J^j^W jLUI ju-t <> Â5jLLaJI jLtai-Vl ^ Â_>U_»-îl 
j^ljjJI 4_Lo jJl^JIj «la-pJI Jl^Îj ^Lj^^aJI jL»l!l jjl i^a Jl»_l!I 4jLa_>_î1 _|_ Jj-aVl <jl 

: (jyL I -i*^ (j^A ïjlj^>JI ^vj-i ^Là3jl <_jLuj<Î çtuiîj ûjIj^>JI 



■ LiLL-uJI ^La S a 4^Lui^3 ^JLt^s ( l 

.lÛLuJ\ JLi ^jLj^JI JU^Vl ï->Lj - £ 

. <jL_ajVl ^ m\ (jlc jiijj V Jl^>JI I jufcj <jL-ajVI Ifl-ia J-aLjLb (_yJI (jaijLSil (jlc 50 V Jl 

■ j La -V \ 1 ijJLmàj (jlajjû (jî (jj.5 tiiJi (j-a CÙ^a <n I j| Ijji jLg^JI ^Lj^isJI jLjlîl J i^'^I 

. isa^^u j^lj^JI *ULI 2_ ÂjSUfl^tl jIL ê^^Ull Jilj^JI ^LUla 0 
^Lj^aJI jLUI <<\7if,^ V CT ^ IjuÎ *UL> ^L>j^=JI sjj^Vlj 2jj 3 g-.tl ^J>L^Vl V(f 

# # # 

. *.Lj^J=xJI 4_=3J_lIÙ ÛJjLiti ^jLjij 

jJI ^jj_jj.^xJI Jljjj.=3 l^J_Sj (^j^-I àlal ûj^jvî tiJl_L<ij . *.Lii3VLj ^^Se-uxA «LiL^J j| i La "'"i 

(—t^o ^j^jj.^jJI JUj^^=i (JLa-iLL-ul J_Lc. <■ i^l 11 ^ à Laj 4 liaAâe il I ûjIj^>JI diLvjJ â— ^J^>- ~t>j^>S\ 'J 

AjLSe-L<-aJ 3j_^jvï ( J_l<_iTuj Ç-^-C- { -f~ = ^i. I a-^= aI— <-uJI 4_jL>-J (j_a jJ_5kJI 

JJL pljJfc ^1 (^sLaVl J| 4_^3^SL> Jl^flwVl J^= ^_^Ula)?l j| j^î JLij iilUI j^sLo'VI 



- Y - 



J-iJbt^i l.3 Jl2j (pJI êj^Vlj Âjj£. jJI *UiaVl 2>£vîj I Jl£> Ï^^LJLI *UiaVl 

<L^Lj^J=xJI «t-iîôitl J:Ljj^^jJI jLpJI J i i^à lil VI L^a I JLsbZluj I j^" -1 g i V j_i£=3pJI 4 à I" -ica 

JuSl^^JI oUju^J! ùVL> 2_ JLJjVI cjLâljuju^l 

(j u-àZiJI ( ^Vïj J}J^-»- Ù^ 3 LS^^"^ 4_Lrte-iTaJI j_jij_àjj 4_jjLj^J=xJI ûjlj-iïiJI <GJl^»iJ Laj (jLcu-l^Lî 

û^UI ~ La i jLc jID <—il-be-.ru J^— 1S1 jLc jJjjj ^Jl (j^J ( Â^jLiîl ) Â-t^a-ûb i "VI *Lj^=xJI 

<LjjLj_g.^j ûjlj_ti ÂjJtjta ÏJlvIj 4-SLâ.S L^C.j_à3 LgjLà ^-jj àj 1 1 Jjj-La <J1jJl>.jj 4_Lre-caJI <— i-ilj lijj 4_îjL*JI 

4_jjLj^j=xJI 4 <v i ^aJL t_j| ,^,1,1 iLûjV ÂjljIII cI>I*.Ij^.VI ^Jt\ jii-L £jj_JùJI Jj2 Jabj-^^aJI jLllU 
ûJlAÎI 4_lbjell 4_jjLj^^xJI diljLlîl (JIiI^-uLj 4_àj-*l ^j^aJLlI 4_ L c_A V I <j.a tiiJi U «LâLsu-ul iiLjla j 
UjJt-a J La us VI j-a 4_ajvl_LÎI (JliVLsJI i— âLu-ul 4_dL«-C (J-l2 LjJ ^-cuaJI 4_ajl_Lo ^Jl^jj (jLcujVl ç«-j-u->- (jyic- 



4_a jLSJLI 4_n T i£ 


JlL>JI £jj ÔjjLSJLI L^^lHi-l 


600.000^ jl îoo.ooon^ 


L^UJI jJbJI 


1000 n 


c-iajjl jJbJI 


600 ^ jl 400 ^ ^ 


^JlIÎI Jl JlJI j-o jLlîl j-o lil 4_Jl>-IjJI ^Ij^-Vl 


100 n^i^ 


(ij^Vl jiVl Jl jryjVI (^J^l j>0 



- r . 



JLà lilîj CjJlv ^yjj-^aJI jLjUI (jai-a^La <ûî ULLa jLujLc La-Ag (jjJoJL <— il iMI 

- -2A\~A\ .-.IjU-Ltl «^"1 ^yjj^^aJI jLôJI J'^ j'»"' 1^1 

. J:Lj^J=lÎI jLûJI 4_LXL^j}L<5 (J^l (— )l Ls3.ll 

. cki.^ j-lU^ ( 1000 v ) ^ ,U;,mi jL£= 1:4 ^JU 4. (* 

~ .* (. iLlï3j)JJ ( _ T £.ULuaJI fj gJJuJI Jjlf' ïljJ>-J CjIj1x>. 

(jy icï J I 4_<jj jJLa <ULv 4_ 4_jjâjJI (Jjt>- J <— il '^t I 0->iJ ^jjJoJI J-J-^J (jJiîjJI jl (_)-ai>-l 

. (_àJL>JI Jl (j^ïjJI (. < ■> i ii ^/a ^ g i ' *-l_^(JI (J^i-Ju ^-d-uH] 

(jLcolîl Jl oLûjVIj Z£.j-ujj 4s>.\jJ>.\ (_ ij>«j j^JI <_Î3^0 (3é*d (3^*^' (J^"'- 5 i ~r L iJ^- ^Cy"' «-îà^jJ lit 
. <LÎ ^<-l Ll^JI (jaiAJillI *.LLlcI (Jjjâ ^ *^IaJI <LjL=L^s Jl 4-C.Lvjl t_xj>o (3^*^! J| cJ^^- 3 ==3 lil 

. ciiikll Jl J LLiJ I dUll ckiL^I (* 

J^.tTajL) tiiJij ^jIÎI Jl ç«jàJI (jr cl_u-iiJI (j u-â oJI 4_JL«-C ÎJljI j ^j-txuJI tiJ Jljj <_jL^sJLI lJijÏ (J-û^I 

(— )l LiaJ»! jJu-a (jyic JaJijiaJL tlL!j>j o Sj LajJ ÏJlh <L^3j3l j ( _)l LaaXI Jt-JJ Jl *•! _^JI J-^-i ç<Û 

. ûJl^i jji iij^jji 'à- ijuc ( 20 ) <juaJI o'j-& jij^" t_xj>o 

. Âj^LsJI j 4_aJiIUJLI 4_2jj_LaJL < _)l « ^ 1 1 „ A ~j JLv (jr cl_u-isJI (j à lû 11 4_jJLc£. 4- j-^Tli-u I ( ' 



iLiuajl ^^HJI tfjLUci 




<>*q| i u ^ i te» ââe ' ' (jï_9 (jjJuJI — ■ » J-aJLiàaJ I ;JJ*~~ 1 ' J 4_j_iLiiJI ^_ â^-o (J-Sj V 4 Cj < ■< t 



j ^ 1 :—H .»'* Joe aj_i Ja 



. 4 j«j lia 2 jj i ^> ' inJI - < i 

. LlsojJij (j-^LèaJI ^_ ÏJljj (J\jl1\ Âjâjuv ^-LjijI _ ^ 



- 1 - 



. j-aVl ^ajJ lit ûj^Jv^U . U w w _LÎJl___) J ^ATt^aJI (J-Li^a jUJI Jjj-ts J (J- - * - *'"-^ <— iL^-lLCu ^Liîl ^aLiVl uj>jj 

( DC-A) J<i - ,„ U jLpJI 

. ( AC-A )_oj_lU jLj-JIj 

( ITlA - (iA ) ^jlj^-î JJ-u-oVl 4_x__uL_oVl jLjlîl <_>oLjâ ûJ->-J- : jLpJI (_>°^ û-ijvj 

.(A - mA - JU.A ) - : ^lj_vîj (j^LxSJI 3Jljvj 





( DC-V ) jo-mAI J^>JI 

. ( AC-V j^ij 

( m V - (iV ) ^j'j^-îj eJj-àJI ÂjllmLlm % ^\ Jl4_»JI jjj/Lï ûJo-j- : Jl4_^J1 (_>uLj^ ûJlvj 

. ( V - mV - jliV ) 

jU^ 




^jVl J-aj J___x-i 



. ( MQ - KQ - Q ) 
KL-21001 LINEAR CIRCUIT LAB ) ^jj^jli ^^jL^ui :uAn] jl^i ô^i 4. 

• Ct-^J jU^J ( J"A)-^ <— ) 4-dGLaJ 'oj-ê 1 ^ ( 
_ : (j^s (J^LlSJ 4_jJdLcj âj-^jvî ^-é^ - • ^-jJbLaâJI ëj^jvVl 

. ( AC-A ) jjpiij ( DC-A )j il ^ui^l jLUi 0 
. ( AC-V ) jjpiij ( DC-V ) j«-,,a\ j^>ji (V 
. ( DC - CURRENT METER ) j^uA\ jLUi : Vjî 

.( 0 ji 100 mA ){y> 0 \ j^j o^LiJi 4. ^^LlJI jjjj^i ^ ju^i^ ( +100 mA ) »_â ^_L=ji jLp^l jj^ 

.(0 Jl 1 A)(> 

.( 0 ) c_juji L^jJaJij ^jJii jLûil <.....■» ^>^Ji ^ ( +1A jï +100 mA ) 

.( AC - CURRENT METER ) ^U! jLUi : LûD 

.( 0 j\ 100 mA )^i tfijLaj o^LiJi 'â-is^ ^jjiUi ^jl^Lco: ( +100 mA ) «i^yi jLpi.! 

. ^j-Lia I ^-La (_gjL<-uJ (4jaj_ilù )_p-a ^-La Ju^lj <jî ^■P' p tàH < a p j i 2j p i 2 a 

.( 0 jj\ 1 A )(3-a tfl Jlxij (J-oLl2J1 4- (jyi^JI ^JjJûJI ^Jl-cTl.,.^ ( +1 A ) jiaJI jLp-^l Jilc 



- A - 



.(0.2) 

. ( DC - VOLTAGE METER ) J _*^J.l j^>JI ^LS îiiis 

(_j^3 (jl li-^p- LaiàlLLa I p . u ^ ^ ( 20V J I 0V (j-a ) i_£J-ll ' La JlvI j ^jjJlj Jlv. <-i~-J->- 

( 5V ) O-Î^b i_£jL-uj jILa (jyJLo ùj ~-<~ j ( 1 V ) oJ^â JlvIj (_£jL_uj jILa (_5-La (j"*-<3l 

(_jjvjJLI i_âj_LaJI ( ~I _ 20V ) (jl t^-p- jLg->JI t—âl^laî (Jjj-ajj ûLcIj-a ^-i-^tJ / 4-LàjrtJLa I Jl^j-Aj 

. ( 0 ) j-A t_JLxJI (_â jlaJI j 

. ( AC - VOLTAGE METER ) ^iXl j^i Lij 

(J^j (jî ii^p- p LaU i a p j i n i?" p i ni? a ( 15 V J I 0 V ) (_£JlII ' La cl£> JuvIj ^jjJlj Jp-JJ ^tP* 

( 5 V ) O-Î^à A-i.u.qj v . ^jLtxûjILo JLa âj mit ( IV ) CuJ^à Juvlj (_£jL_uj jJLa ( _ T Lo (lr*-"l 

_ : (jjo (J^j (j^LiiJ 4_l<^jJI ïj^jvVl 

.(DC-CURRENT)(^ J Ji) J _c^i J L i iJi L HL ; i 0 
. (PC- VOLTAGE H^jJQj „■„,, U j^i 

. (DC - CURRENT ) jLaii : Vjî 

£jj jLlltwI JijJire-iî (j^jVl (_i_iL>JI (jyic <_)j^l ^Llai,! ^jlitlî jï (JSJ JlLÎ ctaJi-tis (jy jvLLLa Jp-jJ ^-é^ 

jLjUJI (joi-lSj i—àj^-u 4ÙÏ La^j jLp-^ ,j (Ji-I jJJ (jL^jlilj Jl^>JI ^ <L ^jLitlî ^LLàJLI (jL^j lil (J^LlSJI 

lil il-^p- (J^LlIÎI (^Jl^j JuJl»l1! j-iuj^I L_ùL>JI JLc (jyjLiîl ^lllU Laî Ji-I JlL! I ta j » i '<-> a jj^— J lit 

. ( A ) j^ijja ôL^= liij ( 200|tiA 0 ) ^jdi os^i ^j^JlJ ^Llui 

. (DC - OLTAGE ) ^ -,,, 1,1 j^i : LùQ 

.( 200V jl 0V <> ) ^jdl 

^jLiti! LLa j » l a j_txijVl jj-!l jj^~ l j La J_Lc j Jl^>JI (J^LjS jLllvI plu ^jLitU (j-a^Vl jj-!l LLajt-tia Jiic 

.(2V JlOV <>a)^jdlù^ 

- H - 



t-Lv^JH <_à jiaJl jj^j j<-ih<U jLpJi (j^L^Jj t ( DC — VOLTAGE ) «-à >taJt 
. jLlUIj jl^I <> J^ù^^^ia.oc.JLJI ^jUlj < ( DC-CURRENT ) 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 





( J*& ) ILuLfrl ILûkUl ûbl>JI 



( Logic Gates )ÎU2kUlûb!^! 

- :ÂjajLÂtl 

IjJ LuLûJI JlljL£.Vl ^JLscTli.uJ L^jt C-^p- 4_uiljJI 2 çjàjfà] 'à_ 4_j_<_uL-u^M ûJuvj Cr ji 4 J S La 1 1 I tllLj|_jjJI 

. <LxjI_uJI 4-LflIa-Lt I dlLI JjJLj CiMm 

.(H)High jî( 1 ) ( d J iJ>^( +5 v ) jllc^^UJi j^>ji ùî^i^i <>j 
.( L ) Low jî( 0 ) 

.AND Gâte (j 0 
.OR Gâte (jî)ôIjj 0 
. NOT Gâte ( ) ôIjj (V 

I gi-tÏLa S yj>*~~ ' ' ^ J S La ' U 4_lc£jJ I jjjl j j-LL^e-l I â— L^jLSIuii-aj <J1jL_>I 0Jl& il-t-â-IILj ^J-Sj i_âj-<-uj 

4_I_iL«JLl jl ^yj ^-J I j-llCl! I _ 4 a.ùL>JI jl <_)! j LaaJI (JjJp- 4-LfliaJLl I ûj-jI JlÎI Jjj-LaJI ^ I jLâeIL-u Lj 

. LfllaJLlI 



- n - 



( J*& ) ILuLfrl ILûkUl ûbl>JI 



AND Gâte ( j jajljj&ûnj- : ^jïlîbj^m 

^l_Lx^aJLLà ( AND ) (J^c *j ^jJs (JjLSil çsu-ujJI 

jVLdo-VI ^jiisjj (jyJLlîl (JjJl^JIj ( S2 j SI) (j - ^ L^-à-t ' yi^=i Jjlij LaJ_Lc i La ^ cèaj 




S2 


SI 


£-LuuaJU 




























Y = ( 



S jrd^jdl cili ( AND ) ôIjj ju,j - 1 



INPUT J^jJI 


OUTPUT 


B 


A 


Y 


0 


0 




0 


1 




1 


0 




1 


1 





2 <*U)\\ ^J^mi <__JL=j1 - V 



( J*& ) ILuLfrl ILûkUl ûbl>JI 



- : J^Ij^ cjli ( AND ) ÂjI^j J^j 




.J^Ijl^ Â3MiJl çjij (AND) ^l^Jt-jl^Jl Jjjcv 4^=1 - l 



INPUTj^jJi 


OUTPUT^i 


C 


B 


A 


Y 


0 


0 


0 




0 


0 


1 




0 


1 


0 




0 


1 


1 




1 


0 


0 




1 


0 


1 




1 


1 


0 




1 


1 


1 





Y = ( 



i IfJ ÂjZU ;il HjLdl l J^b tlfu - û 

) 



S ( AND ) 1 ) 03^J^ ^ 



sr 



( J*& ) ILuLfrl ILûkUl ûbl>JI 



OR Gâte ( 3 \ ) ôIjj : ï-ùtiui âj^*UI 



(OR) ,î 

. ( S2 jî SI )^ûUii 4 > a 




Y = ( 



S2 


S1 






























INPUT 


OUTPUT 


B 


A 


Y 


0 


0 




0 


1 




1 


0 




1 


1 





) 



SL^jl j jrJ^jJLI Cil i ( OR ) 



^ î 



S ( OR ) 4^1 j_J 4_i2la_Lll 4_!_sL*!1 j <_il j.^tl JjJl>- ' 



INPUT j^jji 


ni itpi it • ii 


C 


B 


A 


v 



































































Y=( ) :^^I^UI 

S ( OR ) 4- ( 1 ) -e ^j-^' 03^=^ cP^ 5 Y o-° 




NOT Gâte ( ^^ui ) ôi^j j^a»^- : *iiiiJi ô>*âii 



tfî LiLLo (SI) ^Hill lit ( NOT ) ^1 ÂjI^ ^j^zxJVl Zj^l jJI C£ià Cr^ 1 *< t< 

» 0 tiaj ( 0 ) J^JlÎI (^î Lv^Iila (SI) ^-LlUI Lajj£.j ^■L.ua.tl ^i^jV ( 5V ) Jà-jJI 

^1 




0.2 kn 



INPUT 


OUTPUT 


SI 













J^xA JL ô^ijii NOT GATE ( ) ôIjj J^j - 1 



A ^ 









( J*& ) ILuLfrl ILûkUl ûbl>JI 



NOT GATE ( ^ii ) âj^i ^Ij^ji jjj^v - y 



INPUT j^i 


OUTPUT ^ 


A 


Y 


0 




1 





Y = ( 



) . NOT GATE ( ) âj^i i.zu-.u ^uii - r 



1>J 


t> — 1 








yo — y 



( NOT ) u Ujùl*i\ Jjj^v 







INPUT 


OUTPUT 


A 


Y 


0 




1 




Y=( 





- W - 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 




V 




. ( AND & OR & NOT ) ju^l-Vi ^li^ji <> jlïû «pji ^ 
. NAND GATE (, ^ ) ôIjj- : Jj^IL^I 

^LUi J^lA JL L^= ( NOT ) ^ ^ ( AND ) 




J^— iSJL jjo I e^=2 ( NAND ) j CTJ àj ÂjI Jj^a j ~ ^ 
( NAND ) ÏA$A JjJ^. - Y 




INPUT j^jji 


OUTPUT 


B 


A 


Y 


0 


0 




0 


1 




1 


0 




1 


1 





Y = ( 



( NAND) âj^j 2,~,u-a \ yjuii «. m^ i - r 



- 1 A - 



- : 4_JLl!l 4 j S La ' 1 1 ûjjljJI J-^aj ~ i 




: <_jl j^aJI (JjJuv ' . JL^al _ û 



INPUT J^jJI 


OUTPUT 


B 


A 


Ll =F 


L2 = Y 


0 


0 






0 


1 






1 


0 






1 


1 







Y = ( ) 
«_>l ^1j=ij ( L2 ) 



. NOR GATE (jî ^ ) ôIjj : Juilill ô>*sH 
(OR) 














> Y = a + B 


B — L- 









( NAND ) ^I^J ^l^uaJI Jjjcv L_ij 



- Y 



INPUT J^jJI 


OUTPUT 


B 


A 


Y 


0 


0 




0 


1 




1 


0 




1 


1 





Y = ( 



) - : ^2kni sj^mi v v^i - r 



- Y « - 




Y = ( 



INPUT J^jJI 


OUTPUT £>J! 


B 


A 


Ll =F 


L2 = Y 


0 


0 






0 


1 






1 


0 






1 


1 







S ( L2 =Y ) S^IjJI jrj^j ( Ll ) ^\^-2 .^:W ^LI^JI - ^ 

- • 2 :^j: ( Ll ) 

- : ^ | ^" ( L2 ) 



Y 1 



( EXOR ) 4 é ikill ÔI^JI Âjj^II 




_ : o^Lcî J^lAÎL ôcJsjil ( XOR ) J-^J ~ ^ 
_ : lyl (— )tj-LaJI (JjJLa. t_xl^al _ Y 



INPUT J^ijdi 


UOTPUT 


A 


B 


A©B 


0 


0 




0 


1 




1 


0 




1 


1 





Y = ( 



- Y Y - 



- : ( XNOR ) Â^nkH! ÂjI^JI: iuuljJI Â^UI 




o}Liî J^UL 2l^_j1! ( XNOR ) ^ J-^j - ï 



Y = ( 



INPUT J^ijdi 


UOTPUT g^JLi 


A 


B 


a©: 


0 


0 




0 


1 




1 


0 




1 


1 






liai 



^ (_JJj.ïill j t5 iâil <LalaJl A l n m 



4 



: Half Adder ( H. A ) u z,«',]\ ^UJI : JjVl i^U! 



:>J JI 



A 
B 





A E 
B Co 












H.A 



S 

c 



. ( Carry ) 

. ( XOR + AND ) jjl>\ ^IjLà^L-uL 0 A.^;tl j_aUJI 2 jj! .i <JJ^»o (j ^=3 



: <_jl jj^sJI (JjJlv ' . .**<^-il _ Y 







A 


B 


( S ) ^4*11 




0 


0 






0 


1 






1 


0 






1 


1 







- Yo - 



Half Subtract "H.S" 0 ^.^;ti tJ LLJI tî^liil 



A 
B 





A 
B 














' H.S 



D 
B 



à <j^=3 B 4_iL>. 4- ^L-^' -sj-ftJ! i-*^ j-^^ii^ cjLci-mVi 4_Jur. Loî "<3j-à^ " Différence à »i^=3 

i La (j^-"' <1>^^ L *-' ijjLjjil ^>^' «JIjLJLcjl! 

. ( NOT + XOR + AND ) f l jl^l L7 ^U! ^L^ji 




- m - 








4_L<j ^jj La 1 1 






âjL'Cli-uVI 


A 


B 


(D) 


(B) 


0 


0 






0 


1 






1 


0 






1 


1 







tjjj-à-îl 4_!_sLsl^ l_xH^=I _ "I 



- YV - 




( Digital Comparator ) ^jJI ùj^ ( t ÂiiLiui 



. ( A=B & A>B&B>A) ^jjuJJ ^jL^ui iJU jî jJl^î jî ^ 



X = ( rt = B ) 
Y - < A - B > 
Z - ( A > D ) 





- Y A - 



_ : (jt a£jJI (jjl <LqJJ <_jI j ls3.1I (JjJl>- ' . Jl^sl _ Y 



B 


A 


X 


Y 


Z 


A = B 


A < B 


A > B 


0 


0 








0 


1 








1 


0 








1 


1 









*5Z âJjiL»-<5 j^jÎ - Y^ 



- Y H - 



jJàUi ^^przxJVi j^iaJI ^> cuLU^Ji C7 2iia jLo^i ô^l^j t (AND , OR , NOT) ^kia 

(jjJ=L£j (Ji-ljJll i La j La >- £ys Cj La jJL*J,I jLlio j S La x a «j^l-i J-4 tiiJj-^jj . jljjJI ljj! ^~ I ^1 " à o \ 1 

2 - TO - 1 Multiplexes ùtujI <> jl^Ij ciLiLJI CT 2iia - î 



Dn 















2 - TO - 1 
MUL . 




S 


F 


0 




1 





4 - To - 1 Multiplexes ijujî <> jl^Ij cuLiLJI er 2ii a - ^ 



Iiput 



* 0 

* 1 4x1 



2 



MUE y 



SO SI 




Si 


S 0 


Y 


1 0 


0 




0 


1 




1 1 


0 




1 


1 





Demultipexes ûLjLJI^tîu^LâîlîUj^l 
1 - TO - 2 Multiplexes ^1 J[ j^ij^LiLu fèy* - î 




*(J^= "'^ .' ^rejJsjJ,! diLjLijJI ^jj-o (J-^J _ ^ 



D, 



s 


Do 


D : 


0 






1 







1 - TO - 4 Multiplexes <*jjî <y| jl^I j ^ULu £j^a 




• i '"^ ^ Oe-ci dlLjLijJI ^jj-o <>J->'-S (J-^J _ ^ 




So 


Si 


D 0 


Di 


D 2 


D 3 


0 


0 










0 


1 










1 


0 










1 


1 











. rr . 



A -»• A . ^» Il ^-jjisji.l 

4_<5 jJLa 

JjVl C3 -<- U 1jJl!1 Jj^iiJI 

\ y AND Gâte ( 3 ) âj$j j^**: : J jVi ^j^ui 
ï i OR Gâte ( jî ) âjIjj <ié^ : sh^ 1 ^j-^ 1 

i i NOT Gâte ( ^\ ) ôi^j : aiiiii ^j^ui 

i£>»*^ JuiLil! cjLI^jJI : Âi!Li!l SJl^jJI 

u NANDGATE ( J( ^)^l^- rjjVtô^l 

Y« . NOR GATE (jî ^ ) ôIjj : JLùiiii 

y y ( EXOR ) ^ikni ôi^J! ^j^ui 

YY ( XNOR ) ^2kill i^u! jJ! 

Yi c^^' t_jL-a^JI : ijul jJI ûJuvjJI 

yi Half Adder ( H. A ) C7 i^i ^uji : jjVi ^j^ui 
Yi Half Subtract "H. S" u «,^\ \ ^jLbJk^liJi 
ya ( igital Comparator)^ jJ! jjLUi zJûiiiîi 

Y * clibb-JI ^ aj 11 a : 4_»jljJI <bj_a:-iîl 

r y Demultipexes ^bb_Ji ^j^ui 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 





2LûkUI jiljJJI kuibU 



jl i La i ujVI (Jj><JI -SL^ol Laj^ «b <_jj^.jJ.I ,jj3 <GLà I JtJj.^ I LlLsjlj V <uiîLaiL I jjJI Jjjjj^j (jî 

Jiu^ Karnaugh maps^^jL^ Jji Jâî jî jsj ^jî ^ jj^n JjLuoI! J^î 

.^jljjJI <5juà 1 La-t 1 u <" ^_ ^ j S La ' L I ^JljJiJI I j a L^ajL3eIL-uJ ë JuJlC Jjj-La ë Jl»-1_j ^£3-"-" t - JUU± £^ (jr^3 



2LûkUI jiljJJI kuibU 



• (_j La-t-La-selLlI i_3^jjL==j ^-"-"Ji ^ JlscIu-uLj ^ S La I II ^j_l*jJI i La_> i u <" ^_ 4_<_llI I . ">1 j t*> Il ^j) 
(JjJlJv (— )j cèaJI (J-t-al ^j_«^>ii (^J-jJI I ^IjJr" i ni (_âj->jL=J Ç*-"J «-^J-L-uî J J^l 2 jiaj>J I 

Y .Sj_a£. 4- < 1 > J ^=3 (jî i La 3> J j ( \ — 1 ) Jj=L^i 4_ 1_C^3 . U_..,.;ll ÂÂtÂjJI JjJl>- jL>-tl!j .<_>! jj^aJI 

.( cla^JLI 

j-iJuil I J-& ^jLà^A , A ) yCLa jjâj^a icj^>J,l (j-u-àj 'ê— Lj^oILa jJsj <_y-î1 <— iIj-iÀTlU <L*jIjJI 2 j La >■ î I 

.O — 1 ) J^=lA!I 4- tiLJji ^jaL I -i^ «Là jljv ^ûj 

(jyjLj-LÎI j . ,. A \ I LoJl! ^<-<J tiiJjijJ Lj-âLa-La 4_lûjjJLI dji^-tinXI 4-<-u^5L><JI 2 jU-^tl 









^1 1 ) 














A B 


Y 


A • « 








0 0 
0 1 


0 
1 


A • B 

A ■ B 








1 0 


1 






' \ 




1 1 


1 


A- 


B + A- 


B + AB =Y 



A 
A 



B 



B 





1 


1 


1 




A 



B 
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S' FLOP- FLIP ûl m\ 
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j^Iajj R.S t_iM2J 0 ?U;ll j-^jJI Ç\- 1) J^n »jJI jr^Jj t CLQCK 

j\ < ( 0 j^j^ ) R < (1 ^juji j^j^ ) S jL^=^i_bjji ù^Ujji 
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110 ^6 ^bJL^^j(6)^j^Jl^jiJ^L^Jit 
CLR ^1 jji J^^ o3^i NAND ^ çj± 3 C, B cjLMUI ^ L^i^ NADA <j! ^ 
I jJ (J,K) ^=^l_bjJI Ji^jJLI <> tfj*] (PR , CLR)4 j^n Li^Vl J^IjJLI jî LlcLi U^j 4 ^L,}Uij 

1 0 1 ^ 5 : UsLo J^âL^aj Â-^g^ JiIJlaJI Juu LaJJr. «Lilà 

110 ^ 6 : LjLo ^àlj=ij ^ jJI Âlui jiJlaJI Jl*J jdlÎI J2Tlu l^j^ 

(Ji-J-a i La 'j IJlAj Ij-â^a 1 J ■ •• L^jvjj>. ^jLà I jJ JljLvjJL NAND • La b l^jjji Ijuij 

4 (6) .SJutJI Jl»j (000) JijJl>- j>o JmJL ÏJ^ûj CjL>L2JI ^jLJta ^ljxjv j-^aj (^JiJ-Li-u I jufcj ^.m-U 

.(110) 



- 01 - 




(i- A)J^i 



Q 3 



- J 


Q 


*CK 


c 


■ K 


0" 



-kAUojL^ lil Loi < NAND 

AND 



- 0V - 



: DOWN - COUNTER Jui)lsl1 c»bl juJI - M 

: J.K CjLj^IÎ aIjlscj i iiL (4) (J^Lua j j ^jLô ^j^la .il Jlc. — ) 
cJiJQi^j JDlÎI 4- cr'j'-^' ->l JlaJI ÎJlij Jll JulÎI J^iLoû 'à- ,J JlC L-alî I .il Jl*J1 ^ ^jlJlîl jIjlaJ! eJJOi^j 

{jr L^\ (j-a Jl*JI 4- (jj-îjLl^' ^(JL»JI ÎJljj t-^-p* JulÎI J^JLuj 4- LgJLg-L^allI J>1 JulÎI ^jLUÎI .il JulÎI 
Juuj JlC cIjVU. £_jjÎ <LÎ (4) J^Iulo |j Lvj^la LtîjLû IjiIJlC (û~ 'A) J^xAÎI i JjLllJl 4" '^^ii 

Jl^IjJL ÂJLa j^a <_!>H J.K Cy l>-J_<aj J.K (^M^ <><s -il JulII I JlA jj^"JJ igj-Ae. (0~3) <j-a 

(j-oljJlîl Â-l^j-l! 4_lÎLlo]I 4^L»JI JlLc j^Lauu ^jAj^LûJI ^— 1 C.K jjjoljUJI Ji>-J-<3 (jî ilàjv^ijj ^ S La ' 1 l 

^■^l o- 0 ùj?^"" 1 " -î(»a*-Î) ^jliwj . <Jj^l <_j}LûJl1 (Q^) ^ -c T l! I ^J»JL) (Jj-ajjs (jyjLiiil <_i^LSi! (^yjljJiîl (JS-Jloj 

• Q2 ■> Qi <_,« ntMl 




J^L^ ^j^^ ^jlJ3 Jlc. (û- 'A)J^Lii 
jj^— " ^jLZLÎI j>I jutl! ÂjI JlJI ÂJLstà . jsl jl«J1 I jla J-ià-luTl! <_jI j-^aJI JjJl>- ^ji» jj (Y- A) JjJl>JI j 
jj ^jLZLÎI j>l jutJLa i JjL-i^l 4- -st^' î jL_tj ç«u ( j>I jutl! ^ 0 ^î) ^LslÎI 4- 1*^^*11 ^jLiell 

JulÎI Jllsu i_3jj-u .il JulÎI (jLa (j^sljJiîl '"'I làa-ij 4- jlj < "^1 J-Lcj j à Âj^Ij jjjfl Juu i_âj-<-u (4) (J-oLaJLI 

. I J,^—i »j jniri J I Âj^Ij (j^J î 



CLK No. 


O/P 


^LÛJI ^L^lII 


^i^,t,i 

lSj-^I 


Q2 


Qi 


0 


1 


1 


3 


1 


1 


0 


2 


2 


0 


1 


1 


3 


0 


0 


0 


4 


1 


1 


3 



J aI » a ^\ ^ Ijl Jlc ( JjJi t (_jjj-LaJI (JjJl>- ( Y~ A) (JjJuv 



_ OA - 



ai — l_j — L_J I r~ 



J I I L 



1_ 



1 



J 



J.K <— iL^tâ ^1 j^Li-uL (4) J-aL*-a çrl)^ ^j-^ j>Ijl«J A) J^ui 

: J.K c»L>Lâ 

(j^o/q ^ajL3tl<.al,l <— >L)>L2JI J)JlC ^iTulmVg (0 4 7) <j-a Jl*j <ûî (8) J^Ltxi jj cri)'- 2 - 5 ' Jlc - 

. 2 3 = 8 : ^JLUI Âl>UJI JjjIs ^ ^JLlj 

. j>l Jl»JI I jui> (J-u^>j3 j-^j^ (V- A) Ji=xA!l j J.K cjL}11 âjMIs Lola ^LlîLj 



J Q 

CK 1 



Çt>CK 1 

4 K Q 



J 



1 



J Q 
<J>ck 2 

' — K Q 



SU 



J Q 

(i>CK 2 
!— ■ K C 
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.(V- A) J^lAJL U^a y' *.ti \ \\ J^*.tl 



CLK NO 


0 M filial ^11 








01 

V 1 




o 


1 


1 


1 


7 


1 


1 


1 


0 


6 


2 


1 


0 


1 


5 


3 


1 


0 


0 


4 


4 


0 


1 


1 


3 


5 


o 


1 


0 


2 


6 


0 


0 


1 


1 


7 


0 


0 


0 


0 


8 


; î 


1 


1 


7 


9 


î 


1 


0 


6 



J.K cjL>11 ç>\ Jl^q-uL (8) J-aL*_<i £>^U ^jLnJI jil Jl»Jl! <_jI j^aJI JjJl>- (Y- A) <JjJl>- 



CK 

Qi 

<^2 



i i i i l r 

~n i i r~ 



r 



J.K <— il_)>tâ JLseTLmL (8) J^iL*-a (^j Crl)^ ^j-^ ^ Çr^J^ A) mi 



- 1 . - 



: SYNCHRONOUS COUNTER ( ^31^1 obio* ) iioijpJii obljuJl : LùD 

. ( i^j'jJ j3 ) ojâ jJI (j-u-û-l 'â— Lgjv Ju2 ç«ùu 

: (8) J^abus jj (j^'j^ 9 ^JlcLusj .il Se — \ 

Parallel counters ^jljU! cubl ^ Ij^i^i a^ui 

. (8) J-aLfcxi 4_jjL<j aL\)Î Âj^lii (^i Jil JulÎ LT iiaJll ^UjUV.tl 

(jy ic (J-Li^a jUJI çtu ^gï . (jjsljJlîl '"'I cèajj (JLioV ë JljvI j La S b ûj_iIùLjj3 Cxlt^a j JÙ2 (CK) (JSJ J-a ^jï JàjvV 
(1) ÂjJsJlaJI 4_ÛjJI jj JsIJl*JI 3^(1) t_j>UJI . fUA^I 4- J.K CjL}U]I 

<_j^LSJI (j^=xj^ (1) (_j^LSJI ^^ie-sj J.K (2) (—i^LSJI ^Li-j-a J^aj jùâj . (JjJ-lIÎI j-*-^ j LajI-} 'jj 

ÂjjJu (2) <_J^l£j (1) «-j-lMjâ JlscIL-uJ . lLÎI mi «VI J 2_ jî JJljIÎI J L*l (2) 

^j£. 0^ .Ujm.m UjiisLà (3) t_j>l2Jl Jj^m." j-^jl (NAND) -o^^-.-j (NAND) 
^jLà <jl ^jJI ' La j " ^_L<u Lojilcj < (J j iÉ_ ^_lx^sj (3 ) (-j^LSJI (jLà ( A,B) ^^=3 sic ( 1 ) (3j>L= 

jIjlaJI (3) <_j>12JIj (2) ÂjJiJlaJI 4_ÛjJI JïIjlaJI (2) <_i>l2JI . i-dl m «VI (3) c_jM2JI 

Lr ^^JLl r..\\ j < ^Ij^il jIjlaJI IjijJ ' 'Ij.^tl JjJl>- (A- A) J^=lA!1 ^j^>^ . (4) ûJljJulH ÂjjjJI 




1 



r© 



CLK 


0/P 




NO. 


C 


B 


A 




0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


2 


0 


1 


0 


2 


3 


0 


1 


1 


3 


4 


1 


0 


0 


4 


5 


1 


0 


1 


5 


6 


1 


1 


0 


6 


7 


1 


1 


1 


7 



« junrLnjirLTLrL 
° 2 
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: (8) (J-oLs-o (j-aljJla ^jLu .il JlC — Y 
J-aLit-a 4-^jL-<J l^- 5 (jrl)^ l^j' .3^ -il J-*] ^ S La 1 1 1 t ^ La-JaidJI ç«u-ujJI A) J""— .MI 

(3j-âîl (j^xJj (j-oljJlLI Jlc I ' 11 .il JulÎI (JÏLa Lg-ièaju CK (j-aljJlîl Jl^s ClLi^j Ju2 <ûî Jàjv^Ljj (8) 




CLK 


O/P 




NO. 


C 


B 


A 




0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


2 


0 


1 


0 


2 


3 


0 


1 


1 


3 


4 


1 


0 


0 


4 


5 


1 


0 


1 


5 


6 


1 


1 


0 


6 


7 


1 


1 


1 


7 



ck jnjnjnjnjn_ri_n_rL 

°.~LTLn_n_r 

°2 



r 

r 



^iel! ^yjvjll (J-^-i ifàJlj (— ilj^aJI (JjJ^-J ^yJjLu ^gjl ^1 Jul! (jr âIaJLtl ^ t-ijUiV" Il ^«u-ujJI Ç\~ A) (J^a-iîàJI 



- M - 



S ^1 JulÎI (J^jLsl^j t— âj^i ç«Û 4 .il JulÎI (j^ajl '^-^ j^3l\ — Y(jjj 
S (jr «_ijij liLa t ÂJàjeJL! I j"^' ^_ «GL^LjS J-J-*-^ (J-^'j-*-^ '"'I cèaj ' ' La " jJI .il JlslÎI — Vjjjj 

S 4_LoljJit,l j-ic. dil.il JlslÎI j 4_LaljJitl tljl.il JutJI (Jj-à-îl ^-Js j — 

fi fi fi 

S ( J.K diL^l^ J.ty..,.l ) ^j^j" '"'I »11 i-dJjj ^j-àell o^j^ J^"" 1 



ç«_<jijj i <_jl j-ia-ll (JjJljv 4_jLx=j £_<j t (6) (J-aLs-a li ( (j-o I jJLa ) Ls. j^ILa La, Le.1 >^aj l.il JlC ^-g-i^a — A(j^ 

# fi fi 

S (J.K) diL^lâ ^1 Jl^u-uI (16) J-aLs-a li ( (j^oljJLo j^lc. ) L>- j-alla LxJjl_t3 1^1 JlC — ^(j^ 



- nr . 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 




SHIFT REGISTERS "&\yt\ ûi**^ 

lLLL^j 4_l<^jJI jçjà-lll ^_ Loi Jl^cTli-uI 4_JLcjl!I £-<-ujî <j-<3 Ijt^lj «LvljVl ^k-uxa J-p-*^ 

. ( ûj^I JLÎI luali. ) j ( ÂJvijVl iiLsU.) 
J I ( 246) .S Jl*J1 JL>- JlV . ÂjvI jVl Jjfc...u.a (J^ijI caà» Â-Laj^ojJI 3 j_lLx^i]I 4_u-uL>JI ÂJ^M <jl 

ç«Û 4 ^LlLLa LLaJL«iaj çtû 4_iiLïiJI JLc. 2 ça^j-îl j^-La-iâ .«L^^pj çqj 2 ^LlLLo dsJuùzj LoLà t 4_j_<_uL><JI 4_Î^M 

JLc 6 ç<^j-!l J-ô-^é^ • 4 *-^ :3 J-^ Ç*-^ 6 ^LLLo i La » - ÂjL^iîl 4_iiLii]l (jylc 4 p^j-JI j jky<* .«L^jjjj 

.(246) jjulJI 4_<iL<UI Jlc js^S* -^LA" 
2 ^j-JI (jLa 4 ^LliLa i La » i à jiicj .LiiLiJI (j-*-*- 1 (jyic 2 p^j-îl Vjî j g Laj ijjvij^j ijjjiLv 5_îT (jyic-j 
Ijla J-«-*i9 .Â-iLAÎI Jlc jLxlaJI Jl ^l^jVl iaJjl JIjjjj . 4 p«j U IM ^— ^ ■> , „ xA jl , „_.tl Ml 

4lÛjJLI ëj^^jl jJI 4_n^a L>. j-p-t3 j :4_ 1 il_iïJI (jyic lj_&LIà ç^âj-JI (j S jj tiiJi £-<3J 4-=3j3 pj ^ La » ' à plu (2 (JÏlo) 

.4_j^£jJ| jjjl jjjl £ys JjJl*JLÎ Â-j-mllL Lj^p- 'j - ^ 0 jui 
^jLjeTn-UjJ . (JllLj^LSjl j^yA 4_Ù_La (jy^â 4_LjL2l_iLl!l Â-LfliaJLl I J_jl jjjl (j-q-ljj j^yA <LvljVl ^ljfc_LXL/J ' AJULLOLi çtùu 

Lc^= 4 (>-*^l Jl jî jLuj-l!! Jl CLsLjLLiJI <^lj| 2_ ^jLàelu-uJ Lc^j Â^aj^j .".Ij^il Jl^j iaJjVl di^Lje-m^o 

. (JJl!=l*JLjJ (_£jl JjJI ÛJJJ-a Jl (^1 ^HJI ÛJJJ-a (JllLjLljJI J-U-tJ ^_ ijvljVl Cj^L*_lJl-<5 ^jL3eIL<-uJ 
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: Sériai input Parallel Output ^jljj / ^Jijj ^tjj J r .,^ : Vjî 

1 <_i>L2JL D Ji-jJLI jj\ cjLjLJI ^ L\>î JLiol ^Cy • D cjL}11 4jujÏ ^IjlsiIlJ .U^V ^Lâjî 

cjLjM^ji j-^^j ^jli j^ji* f^Sjj . (Sériai data input) " ^JLiai ciiiLJi J^j^ " ji-jJLi i jla j^yj 

(JS-Jl^s 4_tia_u (J-LiSJ LoJiicj t j à-caJI Jjjj-La 4 La tfù " LoJlIc tiJUij (0) 4-!L>JI â— ça» 4_»jjVl 
.( 1 (— )^LâJ ^Q^j àei,Q A àiajiill 4_jJI jlLI (JliLjLjJI Ji. Jl/j jj^o diLjLjJI ^vljl <-t-u.u3 U^jLa (j^oljUJI '"'I ùz-ù 
Lr Ï£. 1 ^Jaj (0000)^jJ»JI ~; juJtiiLà I ^ — i * çtû Ju3 (2) J^— iSJI 2_ Â-LxLI CjL^LàII jjî (jlaj it 
' " ' I cèajj (Ji-Ji^J (jyic ûJl3-I j 4_tia_u (Ji^Jijj cIsIjLljJI (JS-Jt_a (jyic 1 j-xia-ij 4 4_La-> " ^JljlÎ ^-ml, I (J-à-Jus 

^ "0" <j^i ^ < (A=l, B=0 , C=0, D=0) (1000) j^jj^^Ji s^^r^lpll 
(OOOl)^Ji 

Ù3^=^ t?b *A*JJ (OOlO)^jÀJt Ù3^=^ S-LiLij Jà-^s 0 j ^CLu n 

• ÎA^- Vj t (j^sljjj '"'I Ja-U (3d>^ <J- C - (J-? - ' "tl I g-LtJe i u3j (000 1 ) 4_jjl_iiiJI 4_cl:=x]l (_)jaj><j ç<U I Jl^xj^j 

. 3 jjvl j <jL». (j-tAjJI \ ^LjLijJI ÂjvljL ^ jJL (Jjfc-txJLI ^jLà iS^ 3 ^ LC - 



^ dUr- J«* — l 




(»L£jî ^AJjî l^- 5 L$j' J-^' Cr^ 1 (J-*^' 6 ^ 5 Ù[)-*^' <j)Ï ^'j! (J^-"-* 3 *J^^ ^ _ ^) J^~i iSi 
: (0001) <^ljiJI UJ^zxJI ^vljV ^jl^^ljj ^vljVl J^JL^Ij^JI JjJcvjr^ (>- <\) JjJcv 



CLK 
NO 


DATA 
INPUT 


Qa 


Qb 


Qc 


Qd 


CLEAR 


0 


0 


0 


0 


1 


1 


1 


0 


0 


0 


2 


0 


0 


1 


0 


0 


3 


0 


0 


0 


1 


0 


4 


0 


0 


0 


0 


1 



: J^oil ij^^^XI çjJkJ! (Y- \)J^A1\ oy±> 



i_r 



t»TA 



j 



i 



J L 



c 



J 



(Y- <\)J^i 

:Parallel input parallel ^jljj /^ji^j ô^iji J LùQ 

o-* ù j ^ a J-^J iSj'j- 2 i^j'j^ J^^' ci' I i^j'j 2 **-*-l3l J^*-" 1 * 0"~ ^) J^=lA!I jj^-u 

(Jjfc_i_u.il I Iâ_ ç«ùu i <u ^U. ^LjLjj ^j^j <l> oôL>. <— ibLu Jio <_i>Là (_b=xJ <jî Jà-^^Lj D «Jiib^ba 

(jjslj-j <— >1 cèa-jj (Ji-jL-aj i (0) jLiuj (JIjLj^LSJI £j^>J ^^JkJI (J-*-^<J <bLâ " Jilc ^_i_u^s (Ji-J^J (Jj*_ijJLI 

Di=l , D 2 =1 , ) : ôî l^Î 1 101 JLJLllI JLjSLill <_cL=xJI J^a-^ Ji^i UjLi*à < ^L>>l2JI J^a^lj 
(D 4 - D 3 - D 2 - Di ) J^ljdl^ 1101 cA^WAS jL^jb ^ Liïlà (D 3 =0 , D 4 = 1 

(_bWlj 4JLI_<ji]I CjLjbjJI (J_Lc-?e-b Lca£ ^Llîbj (CK) (j_aljJiîl (Ji-J-a (jyic ,j^slj3 4 cèajj (Ji-jùj (_ijjpJI <_ylc 

Lia J^bj ' Qa = 1 , Qb = 1 , Qc = 0 , Qd = 1 : cr^ 1 ^ 3 Jt" 1 ^' sj 1 ^ 1 <^"^îj J^JLl 

(JjJljv ^_ <-;-il j uaJI (JjJlv ^jl£> jj^ t (1101) 4 ai~3 11 (J-lc-^c-l! i La 3 JlvIj jjjsljj SjiajjJ b^-Lvl Lui 

liJ lj ^ lis I -1*^— 1 4 4 -pi ^jî 4 «^'jî a 4 * 2 ^\^—^ J 3 ^1 -~i 4 al=3 £j a j "^^î Jj-^^" (Y- *\) 

.(i- <\) ,1,11 4. jrUI ^jll ^JkJI 




i^jljj/ L$jl>5 ^Jj! J j *-" u3 ^) ^ 

: (1101) 4_^bï!l À al^aJI Jj^^sl! i^jl /^jl Â^vtjVl (_Us-<-aJL <_ll j.^>tl JjJus. (>_u (Y~ *\) JjJl>- 

- 11 - 



CK 






D 


D 


D 


D 


Q 


Q 


Q 


Q 


X 


CLEAR 


0 


0 


0 


0 


T 


1 


1 


0 


1 


1 


1 


0 


1 


t 


0 


1 


1 


1 


0 


1 


1 


1 


t 


1 


0 


0 


0 


1 


0 


0 


0 


t 


0 


0 


1 


0 


0 


0 


1 


0 



Q 

A 



J 



J 



1 



J 1 

i — i r 



(1- <\)J^i 



"74194 a*l^vUI s j^l jJ! ^Ijii^L r UJ! 0.13V) : liiù 

t_3j_L3 4_àjlàj ^L-LiJa ç-A ^L*JI i^xl+jiA LJîljjaV \-x£^JÙuu3 I Lsiaie^a (û _ *\) 1 îù-ll 



{ 



; ^ r- clr s. 



{- 










CK 


CLR 


Si 


s 2 


D S R 


D SL 


D 0 


Qo 


Qi 


Q 2 


Q 3 




X 


L 


X 


X 


X 


X 


X 


L 


L 


L 


L 




X 


H 


r 


r 


X 


X 


X 


qo 


qi 


q2 


qs 




î 


H 


h 


r 


X 


I 


X 


qi 


q2 


qs 


L 


t 


H 


h 


r 


X 


h 


X 


qi 


q2 


qs 


H 




t 


H 


r 


h 


I 


X 


X 


L 


qo 


qi 


q2 


t 


H 


r 


h 


h 


X 


X 


H 


qo 


qi 


qi 




t 


H 


h 


X 


X 


X 


do 


do 


di 


d 2 


d 3 



(r- ^Jjji^ 




y ^ijji ...j^pii ^Jj^=j (74194) a^ L^u ii i ^ui ,_à! ^Lî 



CLR 

DSR 

A 

B 

C 
D 

DSL 

GND 



U 



16 

15 

14 

13 

12 
11 

10 

9 



vcc 

QA 
QB 
QC 

QD 

CLK 

SI 

so 



"74194" ÂL»|g-,HI i ^IjJJ ^IjJI yj^yall 



0« T 




- n - 



p ^— 1 3&j 11 (JS> I J-a j-iÀTu LaJiic 74194 ^LslÎI «LvljVl (Jj*_<-cu<s (J-ià-iuJ ç-ùz j (l - *\) ,JjJ^>JI 

. (Sq , Si ) ç«J=uSlI]I (JiJjLrt 





Si 


So 




0 


0 




0 


1 


ji tu lit jl 


1 


0 




1 


1 



a- \)j 3 j^ 



I/p 


O/P 


CK 


Si 


So 


DS R 


DS L 


A 


B 


c 


D 


CLR 


Qa 


Qb 


Qc 


Qd 




î 


X 


X 


X 


X 


X 


X 


X 


X 


0 


0 


0 


0 


0 




t 


0 


1 


1 


X 


X 


X 


X 


X 




1 


0 


0 


0 




t 


0 


1 


0 


X 


X 


X 


X 


X 




0 


1 


0 


0 




t 


0 


1 


0 


X 


X 


X 


X 


X 




0 


0 


1 


0 




t 


0 


0 


X 


X 


X 


X 


X 


X 




0 


0 


1 


0 




t 


1 


0 


X 


0 


X 


X 


X 


X 




0 


1 


0 


0 


jL.u_ii! ^vljl 


t 


1 


0 


X 


1 


X 


X 


X 


X 




1 


0 


0 


1 


jL.u_ii! ^vljl 


t 


1 


0 


X 


0 
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(o- \)J 3 J^ 
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' -)tj uaJI JjJ^- 4_jLi^= (1001) 4_iJLl!l 4_jjLjiL!l 4_jL!=xJ1 4^ljV / (jyJI^J 4j>Jj| J^txus p_a_t^ — 

S 4_aj}lJI (j-aljJiîl <— >1 >Iajj .SJlC LtcjJs j^j < ^^itlî (jy jv jJLI 1 ^ p_^ujj 

JjJljv à jLl^a (1001) 5_l!Li!I i-jjLjlîl 4_<Jl^xJI 4_j>JjV / i£j'>^ *-*-l3i l^?-^"- 0 ç*-*-»^ 5 ~~ ^-o-° 

S (110) ^JLUI ^LÙJI 

S (10011) LJLUI i^LÛJI 

jL^= lil ^jl^/^JI^ S^lj! J^JL (11001) Â^LÔJI 2 J^JI 4^|jV fjMJI <>jJ1 «.,,,,^1 - 

S 0.2ms 

S / ^jl 4^|jVl J^-cu-a (jL^3 lil 4JLLxl!1 klhuA\ Jjv JlC.Î — Kijjj 

JjJlj>- 4 ^1",^-, i (100) 4_jJLl!l 4_j^Lji!l 4_ci^xJI 4_j>JjV j_j / ^1 j_j 4_j>Jj| Jjfc_..u.a p_«_^3- ^(jji 

S 20 KHz 



- - 




Af^ùyixm ^iÙi\uhei\ ÛLiij^JVl 



s "74194" ^ uii ôjjyi j^jl ^lui ^Ij^ji jjj^ j^î - 



I/p 


O/P 


V IX 
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- VY - 



JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4»un 



Signal Converter SjLûVIÛV^w 



Analog to Digital Converter ) <J! cP^ ^ j^w> j^. ^ 3jLn 

ûl^î ^J-Sj (jr «-2jJI ^1 là ilt ^JcJH JlIcj. 4_^«j2j <— ! La ji-st^s Jl ^ a" Il (Ji-jJll pj^lLjJ ( A/D j ji^l -»oj 

.( D/A->j,^r<i 3 Digital to Analog Converter ) ^cuû j\ Lsr jt 3 



A. D 



D A 



^j^^ji ^ Uà: 2_ ( A/D ,D/A )^v^ii ^Ij^i^i o- wj^i 

Analog Signais ^JûLaiji ^ijLiVi 

.(j-ajJI £_a ^-aTn-u-a j*— — i » I nj** j '***"' <Jl)ljLiil 
.^cJI i La » càaJIj ûjIj^>JI 4jvjJj jLpJI J ^-â^?^' (Jïi-a 

Digital Signais yi ^ijLiVi 

.(HIGH OR LOW) L) i^ia i î C7 JU 

.tllLI ^jj| ^jLïta j (_L>J J_a (jyie ûJl J-U (JllIjLiiVl (JÏLa 



- vr . 



Digital to Analog Converter ( D/A) ^us j\ ^ j^dl : Vjî 

4_Lqj3j j^l Laa^a (j^3 c J^IjulA tljljLiil 4_cl_L^aJI ^_ <Lo jLjeTn.u.11 p i se~tj\ p là ' (Ji. JlJ ^jLp-Vl (j-a j-iïi^j ^_ 

( DAC or D/AJ^u: Jl^j^ j^i j^^^JjJj.^i^L^L^ij^L^i^i^âî Jl^ 

((Ji-jJI 4 qjM ^àl ^—i a (jy JDl_CJ £>^>- Ct^J-" t3*"^' cki^ (J^^' 4-^4^0 (jï ^ ' ^ajj 1_L& (j-a 

.(V- ) ♦) J^xAJL tiLîi 

8s 4s 2s 1 s 




4_4j2J ^àL=JLI ^Ulîl ^>J! ùj^jl? ( A , B , C , D ) ^pLiil JjjIs £>t LpJLioJ ^ f^j' 
<LÎ ( D/A) çpJûL^ cr^J(> çp-îjî J*** j-^i^ ( V- > • ) J^lAJIj < ^j^Vl â^>J! ^_^jjLUI 

(A,B,C,D)^ldJ^I 



4s 2s 



+ 

3 V ± 



1, i I 1 

r v v r 



37 5 kïl 



75 kO 



iso kn [ 



i 




(D/A) ^jjt 3 j^IjJ ^ck-^ui ^jJi (r- WJ^à 

- V£ - 



(R1,R2, R3,R4, ) ^UjUii - \ 

-(1) 



y =V. *R f 

ont in f 



(\ 1 1 O 



^3 ^2 ^1 y 



. 1 ^gjL-uj (jjj <-l)lls ^-^J iS^^3 ^llàXLj Jja-ûj3 RI — R 



01 



- R, 



R, 



— "1 



(i- > ♦ ) J^i JL (R= 150KQ) J^jJI ^jL^j < (Rf= 20KQ) 



11 il 

°r y t 



lis 7 kfi 



37 S kfl 



tCl 



I5U ktî 




t^LUL^ ( RI, R2, R3, R4) ^UjLsll ^ £ m,,n îJjuli 2_ 



7?j = tf =150iTQ 







150 




*2 




= 75KQ. 




2 


2 






= ^L = 


150 








= 37.5KQ 




4 " 


4 








150 








= \8J5KQ. 




8 


8 





- Vo - 



JUTlvI ( 16 ) I LiLaju I JUk <jLâ i Ji-I Juo 4-*jjÎ <j£. 2jLlc ( cr cl jJI J^JlÎI ) J^IjlLI J>Jlc (jî Ujj 

.(1111) 4_<ij2JI Ct 1^j (0000) 4_<ij2JI J^jJI £ys CjVUI^VI ojuk ÎJuj fci^p. < J^ljJLI oj^J 

(jntVnj i 2 j^IJlII 4- ^ iliLojLlU ^tuv (jî ^ I j^à (0000) ^y^jà jJI Jà^jJ! pL^3 1^1 - ^ 

= 3 * 20 * (0+0+0+0)=0 

RI JLajUm Ji-jûtiiJjuj « A^LLill jî C7 1ju Ij^â (0001) ^jJI J^jJI jL^= lit - Y 
y car (jtJcL-*^! " O ) Â^^LsJI 2j-î1jl!L ^ITlIIL â La -~j 1 1 



y 



3 * 20 



r i 

0 + 0 + 0 + 

^ 150 



0.4V 



(jLlojLSil Ji^jû tiiJjLjj <(j>Lii<j A,B (j^LLUI jî <_yju I Jl^s (001 1) jJI Ji-jJI (jL^ lil - V 

^ „, (jyJûLclîl £J^>J1 "' ( ^ ) Î^LftJI (J^txLa^bj 2 j^l jJL (j^jvLLàJlLi À La y jl\ R2,R1 



3 * 20 



1 1 

+ 



0 + 0 + r 

75 150 



1 .2V 



(1111)^^1 J^jJI(j^>il- i 
iAjS jj^— " ( ^ ) Âja^LstJI 2j^l jJL ^jjLUL à La jjj 1 1 R1,R2,R3,R4 (jiiLajLSil 



3 * 20 



1 



18 .75 



1 1 1 

+ + + 



37 .5 75 



150 



6V 



•(_3-& CjLLàjJ^jLa ûJlC (j-l-t-u L«_4 ^_*ia 



. ( 0.4 V) &LuJ\ 



- vn - 



Vout ^UUi jrjjJ! j (A,B,C,D) jiJ jlJlJ Si^-iotl ^ 
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0 


0 


2.4 
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2.6 
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2.8 
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1 


3 



- VV - 



ïjlmpûïjM yjÙJI^I ÛLiij^JVl 




Analog To Digital Converter (A/D) j ^lû. <> J^ai : Lili 



jLlC Ji-jJI <jî 4_La I »^=3 ( A/D ) J^^laU ^jJtit^sJI cklaicll (û- \ ♦ ) J^lAÎI {_ya Li! ^'^"ng 

.J^jJI jl^^u^^ bUn^i (1111) ^julJIj (0000) 



8* 4i 2* is 




^Lu ftâjî ^ujî ^ (A/D) J^cll çy-^^UI J^n àA\ (o- > ♦ ) J^n A 

• <J-° ÙJ^""" 1 '*'..' Ljj^>-jJ (Jjre-cU 4_jii-ljJI • q1Î Ljj >iaj jJj 

Comparator <jjLi* - ï 

AND Gâte V^Lw " Y 
Counter jIjl*. - r 
A/D Converter^ Ui JJ <> j^** - i 



<jjl j_lÎI j-cTL.-i.La J^ll -J cr*-^ 3 A/D l_jV^J,I £j _jjÎ JljvV 4_JU*]I ê j^IJlÎI (>_lj (*\- ^ * ) J^xAÎI j 

j-C-lis D/A (JjJX^S (jyic (_£^Tl>«J Lj^=ji I /[ (Jj^JLl jjjO I JllSjÛ 'I «Lj ï l luJI jjjO ^ ' ^"'JJ 



mnnn 



w; i>-Tu yju* ijj-n 



3106 



DAC 



A/D cjV^JLI jl3>V 4_lUaJI 3 j^IjJI Ç1- WJi 



( 0.75v) i^jLluj 4_^LjS <__j ^JlLsJLI ( Vx) J_j4^1l J^JJI Jl^>. jî o^j-làj Lola J_^ll Ja£. cr^îj 

.( 0.2 v) ji jlIcj ^j-^ Jylj^ lIf*^ 4- J^'jJ' D/A J^ii jî tiUj^s ^j^lîj 

D/A= j^» J^^JLI jrj^jOOOO ^ ^ 



- Y 



- r 



. 0 i^jLluj ûJljjJII ÂjjJilJI jî Ov 
t jju^> La^lU i^jLluj (^jJtj D/A J^ii j-a (0.75v) ^uui j^>ji <jjLs^ ^ 

. 1 (jjLmi o^=^ cr'^'W^ j-f^ 3 ^ ^yJjlxlîl Jl^>JI (jî <jjLHI ^jLj tjj^-ij 

. 0001 jIjulîi 2*1 ^_ll^l3 clock ji j>o ;.\n ^Lk^i ^ 

. 0.2v ^D/Ajpdi ^j-^^aj - t 

^ • ' s3J (^LTlÎLiJ L^J^LluJ j| L^Jb^iJ -SijJJ 4_C-LûJI jjjO J_L^3 ï D/A (J J^>J, I ;JJ^"~ '"' (_^>- 

.( (VX < Vy) <jî (_£Î ) ^-ll^j <jI_^l!I <jV Jl»JI 4_JLc£. e-àljljj 0 (jjLHI 

.^JjLxTJI JL^a=i! âJjUII Âj^IjJI 4_*_l2J1 j!jl»JI <u!I Jj^j -sJl*J1 jj^j 



- 1 



- V 



- - 



^ ' ^***'JL3 (*^J^ 4j S 1 J^' L^- 5 Ùj' J-^ j-&J-uLva ( A/D )(J jrr <i 1 1 <_ll j ' aaJI (JjJlv ^Llîl (JjJl^JIj 

. ( 0.2V ) 
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1 


1 


1 



- A « - 



«jLâVlûVj» ^>Ùi\uhei\ ÛLi^JV! 




( Rf = 15kQ ) 4j,„^t!i ÂjjLiUi ^jLia ix^j < ( Vi = 5v ) 

( R = 88kQ ) J^jJI ^jLia 
SJi-jJI ç«ui (j-a J^=l! JjLHI ^UiJI Jl^>JI j^-jÎ 



- A ^ - 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




3>SÛJI 



Lg-aL^aj ûj-^jI jJI j-til j-a dr^J-*^ Ù' M ' *J^i J~'^~^ JJ- 0 ^' (j^ êj-ti-uaJI <J1jL>JL»JLI (JIjIjI^ Iâ_ Loi . L^HàLisLj 
l_q-Lu ^-oLjp-JI (jjtj-JeTiJ ROA^I ûj.^jI j_îl ,j_-<5 (J_l=3 (j^a ls3j>iJ t ■^j-ij'i Lsallll 4— t LaJtJI ,j-j3 

..^_aLjp_iJI (J^c <L2.La.lJ j '"'I i allj ' ~ l Lj La » U cJâjJ.1 (jjj^*-^ cj~=:\ jJI aJlscIL-uj 

(0,1) 

« (TTL , CMOS, MOS) Jia^j^i^^jiUL^î^Li^i^^^a^ïj^ijJi 

( ~ 1 1 ,1 Laj a <_l!l_(ji i Ij t LgILe. Lî i^a 4_2jj_La t_â}ta>-Lj Lfra-^a- j L^TLCj-m ti-^^p- <j-a ûj_^jI jJI '"'I à t^a < à I" >■ ) j 

: (JT ji J dl^L^a ji, I tfLj-iIù ï (j_a <LC j »<^>1 I I JlL! 4_tiOJj 

. L$J ijjJcJLI <— iLjLull 4juj-uj (Jjj-aj <>J-^ L(J jj*^— „' tjî (Y 
. 4_tia_iiie_La 4_jjLj_$^=j ÂjâLLa lill^IL ^jî (V 

Laî i La **** 2 JljvI j 4_jjLIj 4_ a_i£ (jyic ^_j!l><j <jï t ûJlj>-I j 4-»->I-<j <LiLi- ^jljj : (bit) O-JI _ ^ 

Il 1 II £. Il /"\ II 

. I ji 0 

(byte = 8 bit) ^\ ^Lzs c^LiLi jLû ^L^j 4 j^=î Lsr jt 3 : (byte) ojLJI - y 
. ( word = 2 byte) ojLJI ^^U- ^jUûjojLJI ^ u^ 3cr & 3 ( word ) ui^xJi - r 



- A Y . 



3>SÛJI 



Kind of Memory s jJI . Lii^j 



RAM Random Access Memory "^\ 3 r^w j^yu j^=ij" L^Li jii^j 

. <ûjâj-a 4_ûj^aj ^_alj_iJI j diLjLijJI jj^ielLÎ ^jLjeTn-uJj t I g le (^Lj-^J^xJI ^jL_jIlJI ^La3 

L^> ^ ^1 4j^^tl ^ <> (RAM) s^Lkill ê j^=l jJ! . hù, 

: La-& j-Lc^j cj'i < - J ^ 

: (Static RAM) ^û Ll^i 2 j^=( j - ï 

ilàjjiita Jià3 L^jL^Flip Flop '.'N^ J^* s Â-LfllaJLa ÂJLst^a ilaljLiJI jjj ^" Lfcftj 

I g le ÂjJJlIÎI J ' çtùu (jî jï LgJbta ûJuJlv < " l Lj La « a (J-><-i £j T ûj-^jI jJI 

(j^^aj LaJùjLâ I jJ.4_jJL*JI <Lc.j_i.uJI J JiielL-uVI ÂiaL-ii^J (j a se llu <_y-îl J LjJLic.1 j^" -1 i i V û JjJlC Lj'j-« LjJ J 

* * fi 

SRAMû j^jl jJI ojui *_ysdL!1 J.^Vl j^à i ù _j^=>\ j* IjljJu^a Ijjl VI t_J Lalj \j-jJuua jLg^JI 

.ÂlLLaJI (j-a }LaJL2 Ijjùâ di-l^Tn-uJ ^pJI CMOS 4_d2Tu ^JL^aj L$jîj i^U. 

: (Dynamic RAM) 1^^^ 1 j^=l j - y 

fi 

jLu-aj 4_!jbe_a-i LajIji ÂJ^JlA^s ^t^aujal bjJI âj^al jJI jî . L^iLftjt ç<û lit VJ ûJlvI j j^j Jlî J}L>. 

i!à^L>iJ 1 1 ' ijjLSILa (Jliljllà (jyic (j-»-iIù (_)IiLftj| (JIjIjj^ ' < 1 1 Ijui ^j-lj tiJJjJj I gjLjiaJi a 

Ij_p- j^jj DI^AM jî yt> <_jl _aj>JI j S 4_^xxal_bjJ| 2 j^sl jJI ^1 Jl^Tl^I lil LLtàju jJI La Jlj-txJI j 

t ùj 7Ti 1 11 a ë^^sli (<_) 

[Read Only Memory (ROM)] " ■ La i*\ 1 j" ^m,,» L^Li jiiajj 

. 4_ajl^ à A , ^« 1 ^_alj_jj| j diLjLijJI 

- Ar . 



3>SÛJI 



Lg-Se-m^aj I dlLjLijJI 4jLl^3 <Lùl al (j-a (ROM) âj SU i u 1 1 îj^=s\ jJI ' à J ' ■ saJ j^" -1 <a ' J 

:ROM- ï 

# * Il 11 

A jj, Ljljj jî t 4_L<jil_jâ '"'I A i^al jJL Lsljj £_L^ai,l â— I j"< ^- a j j 1 La ^'^ 3*.lj_SJI ûj.~jli ( _ ? -a-<-uJ j 

:PROM- Y 

4jLvLllvV Lsljj ^ i uAb I j**'*»» aj jj ^£p.iTu.l I ^J-ûj 4^js^sj_Jl! 4jbLûJI i La **** is*.ljJi]l ûj.~jli ( _ ? -a-<-uJ j 

:RPROM- r 

£^o-». ^-i-o^-j (jî ^pTuTu-a-U j i ^ ' <^taj-|JI_J ^e-<-u-aJJ ^JbLûJI i La *Q 2*.IjJlÎI âj *■— ' I !i ^a-mjj 

2 jiàlj (J^ii- tiJLÎjij i LujJsj 4_û_i£_S ÙJJ '""* ^-T ' 4_<.iTu^U I g i '-^jj »" Jjjij_La L^jL^À^ta 

Jj ■**'" (j| j^— • «a )J i L$J^I 'J- 3 ^ <jLli=xJI j^"~ l fl. ' liJLÎi J^S-JJ 4JLoI_!=lLU ûj_jI JlÎI cLa-mj ^_ 4_1>-L>.j 

. Cjlj-a ûJlC <Ljtl^3 11 J ^-m-LI 4_JLc£. 

: EEPROM i 

^p-iTu-c-U j^— ■ ^ ' ^L>~£>- LjjLjj-^.=3 4j5s^jj_l!Ij ^_i_oa1Î 4-jbLûJI i La ^'^ û*.Ij_ûJI ûj-^jli ( _ ? -a-<-uJ j 

aJ>Lc|j Xj^ilMI ^ 2 jlvI j 4_al=j ^.lxlxi Â-ùl ^> ab (EPROM ) cj^=>\ JLÎI (j£. Sj-^ljJI ^jui 

. âj^aljJI iâ_ «Vl diLjIbta ^ylc j-utjl!l (JJJlj I gjl ^3 a <jLli=JI 

. (ROM) 3 j^=i jJlj (RAM) 2 j^=i jj| %\ £\ (s- n ) j^uij 



0 >±=l jJI ^1 _jjî 

i 



(ROM) 3 jïLus 



(RAM) S^LLala 



ROM PROM EPROM EEPROM M^L-^ ^pl^l 
(ROM) j(RAM) Zj^=!jJ!^iîO- n ) a 

- Ai - 



J=3 ^Ij^-a < RAM 3 ^=1 jJI £j ^_=iil - 



_ Ao - 



FLOYD DIGITAL FUNDAMENTALS 



Y 
V 



^ ijrtUiU JjljjJ! lUjinô : <L-u.jLuJI ê Jl3>-.jj| 

A RS ^MiJ! 

s ♦ RS c_jM2JI 

n J.K ^m^ji 

u D t-j^UJi 

>r T ^>UJi 



Yi ^JjLnJI ^I^IjulJI 

YY ^jljj / ^IjjJ^cLa 

Y Y lSj^ I L^j'j^ J^-"-* 3 

£♦ A/ D Î^LHJ! i^jJ! 2jLi)?! 

il D /A ^ jJ! Â^LnJI ïjLiVl J^** 

i<\ UJ^zxJI - ojUI - coJI 

o« ROM 2^lj^Jl2j^=|j 

o« RAM ô h^nt ljs^l^l 

ûY ^1 



- av . 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




l) ^-2 L$3li lj-uie^ J-p 1 -*^ <_y*J 4-LaL<i <— ijL>o 4jvjJ (jyic Li->jL>o (jjj Lalu ^J-Sj i_3jj-u J i àJI I JU& ^_ 

ç«j= U^JlÎj (_yJ^i t_».mL>JL lLjjJI (JT i£. 2jjiL2J1 130 A îLunll <_ijL*1ÎI Â^aJLa jî ïjl^jJI ojufc <jLa I jJ 

2 n tV>V I jJj^rejJI ^^L-aj ^LjâjVl 4_aiàjî 




( ,1 , „ i— ■ \ 



- A A - 
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DOWN - COUNTER ^jUUl ^IjuJI tJuilsil ô>*2ll 

I ÂSLijls 5JàjreJLo 4_àLisVL <. 4-L»e ( à i 4 JajLjJI .sljutJI Â-àjIàj ( à '-^j : 

Test Console mj^ 1 

Multi meter 

PC 130-111 ^jl^i^ 

PC 130 - 132 jl^i c y 



. çj| ,\,;t 1 *LL^V ^Li^jj PC 130 - 1 1 1 ^Ul LbjJ 

^jiiui ^IjulJL^ujIjPC 130- 132 ^ui ^ «tu^i ^ "< ti U 




PC 130- 132^^,^1^ 



4. ULlUCl^I ^Jl s.Ust i ^ ^ < 74191 MSI U*L=lI1 2 ^IjJI 

^yic (5) J^-j-JI J-^>>i 1 2£=j ^jLcL^alîl jiIjulÎI LyJ ia « J-u^>jl!l 4_Sj^L3 4. Ji^-ali ô^-b lLuI^JI jIjulÎI 

t jiA 4- Loî 4 LjJlcI caj jî LJjl_ô La! « JDlÎI «-Sj^Is £yL ÂJjJ-mI.1 ^^Jkj (DN/UP) ^^Jkj Cr J 3 jVl i_â jiaJI 

. POWER £-LLUI jj^l»^. i^iUI Jl ôjùûll - Y 

. +5V^( Positive) ^jii Â^jjtiji j^^^i - r 

.PCI 2^14. PC130-1 ll^i^ - £ 

. PC2 2^,3X1 4. PC130-132 C5 iii t û, - o 

.CLOCK^i^PCOO-l 11^14. S2 c Liaii^ -1 

. FR t ^ Jt >PC130-132 C5 ut4. S5 c Liai^ - v 

^yi C7 L,PC130-132 c ^Ji^(Sl @S2@S3 @S4)^3LUi^ - a 

. 1 ^^LlJI .a 

. PC2 , PCI DC Power ^Liai ^jL^ù^^ j\ ^jJLUl J^j - <\ 

< 0000 Ji 1111 <> LJjLu juu jijnii jî j^; QA,QB,QC,QD ûU^ - >♦ 

. 1 6 l&j 0 ÂJt-mj tiiJ j j t ( 1 5 — 0 ) tj\ 

j^jî j^aJJ jo",mU ôî PC130-132 4- S6 ^-llui fu,U;,^i - n 
: ^L. j^ji (Load,+5V) ( 1 1 , 16 )_âi jI=Su IC J! 



ji'^ iUj^.^a PCI ^0-1 32 ^j 111 4 ^ ^Lnil jj^j LajLig 3.'' o"^^ 11 ~ 

: ^jLxu (_Lj-><JI 



jLâ (ENABLE) ùt^mJL ^LkJi ^ j| julJI IC 4. 4 J^jJI ^ j^i 3^ jî - 

. Jl*J1 ^ jsIjulÎI <u U-4 (HIGH) 2_J=yi ^^JLc ôL^= 
: uîjL^ <*M jlj^j < jL^bn ( Enable , +5V ) ù^j-^ 1 >■*"<■" u j^>ji jpa î>âl - U 
^ jUj,„j ^u^ jî jl^î PC 130- 132 ^ui 4_ S6 ^-Llui ^ lajL^i - \o 

1111 ji ^Ij^jl CLOCK j^jJI .a 



. n y . 



jlIc ( à^>b si.t»ti jî w",,„j SIS ^-^j PCI 30-1 ^ ^ui 4 S5 ^Llui j-iis - m 

. j| julJI liUi 4_ LJjLu JlaJlJ <l, ^jq.mU j^uaàVl jî 0000 

. PULSER^ui^yi^PCnO-lll^i^ S2 ^ - w 

. 1 ^yi^PCnO-lll ^1114. S3 ^Lmi^Lâ - u 

. FR^yi Ji PC130- 132 ^111 4.85^1^1^3 jLfiî - n 
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(jjs JLjlj jl JUlÎI jLâ jJI I Jl^j 



Ji. jJI ^-ckj Lolâ 1 1 ^ys LJjLu JulJI Juijj La Jiic - Y ^ 

: ^yi^ (84,83,82,81)^^11,^ 



- YY 



. Lg_bj_><j jjJsl j^j <J1jI JlslÎ.1 J-J-a^>- JlcI 



YY 
Y£ 
Yû 



.ni. 




JLI 



t5 j^aîl (_JJj.ïill j t5 iâll <LalaJl 4 m l n 




^jljj/^ljj^Bît ô>lj)M JauL.ua zJjVl ô>*-tfl 
. <LLc£. ÂJà jnJLa iàLisVL c 41a£. lJijus < 4-Blt Â^ljVl Jjt_ixua <_à_>lià j (_Li^a j : JuiVl 

Test Console ^j^ 1 

PC 130 - 1 1 1 ^j^ui 
PC 130-118^^,^1^ 

ÂJl_iII 2 j^IjJI Uî .Lo^ U^= o L^lU I ^Lk^V ^Li^jj PC 130 - 1 1 1 ^U! LbjJ 

: 4-Blt ÂjvljVi J^-io^j 4-t^L>JI Ct 43 



CLOCK 



DATA 
IN 



14 



CIR 



+5V 



-ù 



Vcc SD 
D F / Q 
CP RD 



T?7 



14 



12 



+5V 



Vcc SD 



d F B F Q 



CP RD 



+SV Wr- 



11 



U 



n 



7' 



14 



+5V 



-0- 



Vcc SD 



FF 



CP RD 



13 



14 



12 



+5V 



l-' 



Vcc SD 



° F D F Q 



CP RD 



1 11 



13 



CLEAR 



PC 130-118^^^1^ 



. POWER ^liai ^ill ^jLiiJl J^j .Y 

. +5V ^ ( Positive) 

. PCI j-^jii 4_ PC130-1 1 1 ^jiii .1 

.PC2 t ^ i ii^PC130-118 c ^Ji t ^ .o 

. PC2 , PCI DC Power ô^LlUI ^ à^i' Jï j .1 

. ^pUii ^ijLiti^L F114 j^Vijioî .v 

: pl ÂjvljVl J^-iu-a 4- ^LâjVl ojui (jj^Jelîj 4-Bit £ys 

. PULSER^i^ui ^yi^ PC 130-1 11 £51114- S2 ^ - \ 
. LOAD Ja*ji ^ iC7 LiPC130-118 ^Hl 4. SI ^imi^- ^ 
.PC130-118 c ^iii^(S2)CLEAR c Liai C7 Lii^i- £ 
^jji^jjjji U^^i (bit) ^UkI! ^PCUO-lll ^iH4.(S3)DATA^Liai ^ - j 

. PC13Q-1 1 1 ^111 4. SI ^LLâii ^ zjl^Ij cki-^i - j 

. JjVl pi jJL 4j^Lkî1 Bit CjLjU- (_^=l! ( j ( j ( -à ( J ) Cj! jU-Ltl JlcÎ - £ 

J^f^i CIR lS>5!jJ! j-^^l! PC130-118 £511! 4. SI £LlU! ^ - 1= 

t L21jv jî Lpiji m^l* ^«^î ck^ 1 ùî PC130-1 1 1 £5111 4- SI £Lnii (jj^. cjI 



.ni. 













2 .'A 
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D(8) 
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D(8) 
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1 (MSD) 
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1 (LSD) 
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1 (MSD) 


















2ND 
NUMBER 
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0 (LSD) 
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1 (MSD) 


















3 RD 

NUMBER 
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1 (LSD) 



















. Power ^-Llui jj^l ^ vj-^ 1 



- \ \ V - 



^jl$3 / (jjljj 4-Bit i^lj^l J r tiûlill 

. <LLc£. ÂJà jrtla iàLisVL t 41a£. ( à <^a t 4 - Blt (Jjfc-ixL^ c-à-iLIà j (_Li^a j : JuiVl 

Test Console ^j^ 1 

PC 130 - 1 1 1 ^j^ii çji 
PC 130-119^0^311^ 

ÂJlsJI 2 j^IjJI U .Lo^ U^= *LL^V ^Ll»ôj PC 130 - 1 1 1 £$111 LbjJ 

: 4-Blt ÂjvljVl J^-m^j Li^Lkîl C7 4â 



PC? 




PC 130-119^^^1^ 



. n a . 



. POWER ^inai ^iii Â^jjtiJi j^j - y 

. +5V ^ ( Positive) 

.pci ^jii^pcno-m^i^ - i 

.PC2 t ^i^PC130-118 C5 ui t ^ - o 
. PC2 , PCI DC Power j^Liai ^jL^ù^^\ j\ ^jjlUI J^j - i 
. ^pUii ^Ij^i^l F204and F114 ^Vijioî - v 
S2 ^tmi ^ j PULSER ^a-jJ I ^PCnO-lll ^ui 4. S2 ^Lmi ^ - A 

.SRT ^ ^ PC130-1 19 ^iii 4. 

Pcl30-119 c ^Ji^Sl c Liai 

( 0 ) ^PcUO-lll C3 U! 4. S3 'Data' ^LiiiijLoad j^ji^j^ 

J^JLI (j^^.J^JLI j^Jl^lj^ÏJuiPcnO-lll £jU! 2_S1 'Step' ^-LLLalaJL^I 

â \ àla^a dj Lj-<a_U I J-J-*^- ùj^""" 1 "' LaJ-Lc Cleared jjJs^j 

C$A\ i £_fLud\ ^ Pcl30-1 1 1 ^Ul 2_cuLiLJI ^-LLLo^ J/VI JjJl^JI 2_ â^ki. J^=J - \« 

SXEP ^LliLa Lilâj>iJ JaJLtis I ç«3 XN Â-Laj>J 4- <J-°j-^ *J^-"i (Jé^ 3 3^ (jV 2 '"'^ 1^ ^Liia jî (J-*-<-uj 

.XN - ! - ! Â-Laj&JJI 4- <— iL-J-ci!! (J^-^J 3 J^vlj «j^o 

^PcOO-l 1 1 £$111 2_S3 ^-iLLa ^ ^ C7 ikill ^LjJI jijutJI j-^j juu Jr^JLI ^oJL - \ \ 

<J1jIj_<3 û JlC S2 ^LiiLa i La » i à I _J ( 0 ) 



- m - 



0)^j Jjj^JI Ja^Î 











TN+1 s,vh;îi juu^kJ! 
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: 5_jJLlH J-*^il J-*^=î ç«u O) JjJl>JI ^jIHj <_>uj-i( " ^ ^ 

J$iO t-^L^u^ (j-oj-îl «jLiV «-â J-ta-f d^*^ • MSD i^julma. La-a-ua.a QA (jL^= 'M 

^ J^; ,v,t Pc(N) Ji-jJl ^ t^lcVL) Ja» SjLib 



.(j_ajJI ûjLiil ^_ i La ' a 

S ljr^Liai ^ .0)JjJL>J! ^J^'4r JJLC J^ï >Aj J^uJLI 2_ 1000 ^LÛJI ^jJI Jioî - >t 

.Pcl30-119^i SRT j_j= iC7 Li S2 LiiSj^Dj CIR^Li 

ij Clock Pcl30-ll 1^14.82 ^Liai^- u 



- \V > - 



Pcl30-119 c yji^S2 c inaijPULSER^^Pcl30-lll c ^i4.S2 c i^i^ - n 

. Load^^ Pcl30-119^ui ^ S2^\ud\ 3 SLT 

.(Y)^j Jjj^JI J^ï 











TN+1 s.rtiitl juu^-jJkJ! 
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J^^l J^^l ç«u JjJl>JI ^jLu (^uj^l - )A 

.MSD ,. ,, „^ U^o QA jL^= l il J^ju 
^_S2^-Liai ^ ic ^aii Vj u j ïr^^ji jlcîj j^Jii 4. 1000 ^lûji ^jji jsoî - w 



.SLT^yi^ Pcl30-119^i 

. POWGr ^Llai.! (3£>^ Cr^- '-r'j'-? 1 -^' Â-ca-La Âj jJu J ■ aaàl _ Y * 




^ ail (_JJj.ïill j ^jiill <LalaJl ^jjiu) 




DIGITAL TO ANALOG C ON VERT CIRCUIT 

4__î j_*J_a (__t I 4làL__>Vl_t Lgi-a-g (—à-La < ( ___jl_4_> ( _ 3 _«j2j ,jj3 (Jj^_*_iîl ûj-il-i Â.jLjlàj (----_> j : J_*Vl 

: ûJ^jvVl j L_ll j^Vl 

Test Console ^j 1 ^ 1 

Multi meter 

PC 130 - 136 ô>*-Jl ^ 3 PC 130 - 1 1 1 ô>*-Jl 

PC 130 - 111 C3 U! LbjJ 

4_lc.Li.uJI <JLiL«jL__U ,j^3 4_cj^_ta j (j\Ili^L_____<3 _^ûj_)l J ^j^s l-oJCLl- PC 130 — 136 -xaï . I_0 jjlj I -i •-— ' 

. ^LliJI t-iiLïLJI J^Jjl! (jy-Lli jul_= 7493 jJI cul j IC 1 4jLaL__=__U î jJI ^jt_*l__J__, LLaj 

. L^jLi-i_a. ^ NAND ôIjj 7403 ^ jJI oli IC2 u*L__=__ti 2 j^ui U 
.PC 130- 136 ^llt -j- Âi oti ,„ t,t Zj^jJI^jj^-JLUI j-^u5J tj 



INPUT FROM 
PC130 - 111 



■=1 



D/A 



n F 



CLEAR 






IC1 






7493 


°c 


CPA 






RD1 






RD2 




Q A 
CPB 





1 



U D (8) [2R=2K 

— @ — pvw 



8 C (4) i 2 R=2K 
© — rWV 



B (2) i2R=2K 
— 0-+VVV 



12 



A (1)i2R=2K 

-04vw 



R=1K 



R=1K 



R=1K 



R=1K 



Binary Ladder 
D/A Converter 



PC 130 - 136 f-ëj çji 



OUT 

— ©- 

DISPLAY 



0.2 |j.F 



INT fi 



STAIR 
f Î2 



- S YY - 



. POWER ^LLill Jjjla j>l iuaill JujJûll j .Y 

. +5V jLi ( Positive) ^jli 



.1 

.1 



. PCI j-^jii ^_ PC130-1 1 1 ^ji] 
. PC2 ^14. PC130-136 ^ 
. PULSER^^Jl^l^PClSO-lll ^14. S2 c Lm 
. STAIR^yi^ PC 130- 136^14- S2 ^ 

. lô^yi^PCOO-nô^i^ S3 a 
.D/A^yi^PCUO-Uô^i^ S4 c Lmi^ a 
. PC2 , PCI DC Power ù^Lmi ^ Jï J-^j-ï ♦ 
.PC130-136 c ^Ji^(CLEAR ) S 1^1 j^^iaJL^l.n 
t ij^ijj^^^ PC130-111 ^ut 4_( STEP ) Slçtiai j^pS. ki ^nv 

. ICI ^IjulJI 2_ 1 1 1 1 ^L£JI jjùJI J^jû edi*^ I jlaj 

: D JI A j-o ICI jIjULÎI t-iL^Ta-i-La jî Jl^o.^Y 

D Pen (1 1) = C Pen (8) = B Pen (9) = A Pen (12) = 

PC130-111 ^14. SI ^Lmi^ .Ut,-^ 

J^tUBj-a J-S= PC130-111 ^U!4_S1 ^liii! ^.j^ilJL^Jij^LiJI Jjjl*JI ^^j^l .u 

. (J^LlIÎI À La flj J! (j-u^J IC Jî 4_ J^-j-î! JI L&J^ jLiTuj (jyjLjlîl Jà^jJ! 4_<ijj2 0 ) : iLà^rtla 

. Âlju JdLcIÎI ^>>JI '. (Y) 



- i rr - 





c-Jj-iîL ^LuJI (JS-jJI 
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. Power ^Llui ^ ^jUeUi 



- \1t - 



Y <-UtljJI 4j^l^;ll JljjJI t^jVl ^JjJfclJt 

4 bit Adders 

A RS v >l2JI : JjVl 

^ ) (j-alJJllI RS <_j^Ll!l : 4_jSli!1 

\0 J.K c_>MiJI: 

U D c_j>UJI: ^uljJl^j^UI 

W ^I^IjulJI : ihl\hl\ Sjl^J! 

Y^ Â^JlcI i^IÎI <— iljil JulJI : JjVl 

Yi ^JjLlUI ^hl^JI : ^liJI^^UI 

YA <_ i^L^-u-lII : ^ajIjJI ëJuvjJI 

YA ^gjl / ^1 J^-cu-a : JjVl <jj_»l2!1 

X ) / ^3 (J^-txi-o : <LjjLÎLÎI 

Yo ëjLiVl cjV^ta : <Li_a^L>JI ïjijvjJI 

r o D /A ^ jJ! J! Â^LnJI ïjLiVl 



GOTEVOT appréciâtes the Financial support provided by BAE SYSTEMS 



BAE SYSTEMS 



